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Ai during the e lott stee reati y was 
cluttered with¥r on rank‘ef ¥’deaerating feed tanks” a} the 
Navy calls t These are the oing version of Elliott deaprat- 


ing feedwa cheaters, compar@ifively small and compactly de- 







signed to fi shipboard, mAdg of rust resisting Monel, fand 


arranged to ppewite Gnattegséd My pitching and rolling. Reprasen- 
tative units Were in e ajor action in the seven seas, during 


the past fou@ y 


But now te bi s ack again —the large units with their 
accompanying st@rag s, such as you will see in the impor- 
tant utility @nd igdustrial plants. Now seryiceyworn units cag be 
replaced, n@w capacity can be provided. Fpr jn the war agqinst 
corrosion wich gever stops, these Elliott Hederating feed#ater 

t ote ons, delivering z@rojoxyg edvaater 


at saturated stea : they @refchrro- 





sion’s most powerful enemy. 





Elliott pioneered deaeration—and is stil goi sbeok e 
latest deaeration developments in Elliott units. Belag your pr 
to ‘‘deaeration headquarters.” 


ELLIOTT COMPANY “S™ 


Deaerator and Heater Department, JEANNETTE, PA. 












Plants at: JEANNETTE, PA. © RIDGWAY, PA. © SPRINGFIELD, O. * NEWARK, N. J. s 
DISTRICT OFFICES IN PRINCIPAL CITIES 
9 
STEAM TURBINES «© GAS TURBINES «© GENERATORS * MOTORS © CONDENSERS 
REEDWATER HEATERS AND JDEAERATORS + STEAM JET EJECTORS request—ask f 


CENTRIFUGAL BLOWERS 
TUBE CLEANERS e¢ STR 


eFTURBOCHARGERS FOR DIESEL ENGINES 
NERS e DESUPERHEATERS oe FILTERS 
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STEAM ENGINE 





ERFORMANCE 


OR more efficient, dependable and eco- 
F nomical performance, use a steam cylinder 
oil that’s right for your particular operating 
conditions. Texaco has a complete line of 
steam cylinder oils to meet every requirement. 

You'll find that the Texaco steam cylinder 
oil recommended for your engine will atomize 
completely and adhere to cylinder walls. This 
is your assurance of reduced cylinder and 
piston wear, of extra protection for all vital 


parts, and greater all-around efficiency. , 





IN THE TEXACO STAR THEATRE WITH JAMES MELTON EVERY SUNDAY NIGHT—CBS 


If you use your exhaust for processing, you 
can get Texaco oils especially designed to sep- 
arate rapidly from exhaust or condensate. 

Texaco Lubrication Engineers will gladly 
help you select the most effective oil to assure 
the best operation of your steam engine. Just 
call the nearest of the more than 2300 Texaco 
distributing plants in the 48 States, or 
write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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PIPING LAYOU! 
JI 
How to plan a HOT WATER ; 
\ 
RADIANT HEATING SYSTEM naan : 
: P 
Ww 

Radiant heating, although it is as old in 
principle as the sun, is comparatively new , GLOBE VALE h 
to industry. It’s use has increased rapidly C 
in the past few years, however, because of 
its high operating efficiency, and because ° soorecaa eae P 
it saves valuable floor and wall space in ir 
institutions, office buildings, hospitals, and 
garages. F GATE VALVE ry, 

Concealed in walls, floors or ceilings, bacon suit ni 
where it is inaccessible, it is obvious that , bs D 
the piping, and other equipment as well, @ earses: aise =a.) Gu OTH 
must be carefully chosen to render long- i —- Sf 
life and trouble free-service. Thus, expen- ¢ Wikttna Ct; in 
sive charges for repairs and alterations Sw oo once : 

—the usual objection to radiant heating — MIXING VALVES m 
can be eliminated, or reduced to a cost sS ye dc 
comparable to maintenance of other types 10 ru Ss : : 

of heating systems. : ‘ is au 

Hot water is used in this typical low * : : a if 
pressure, low temperature copper tube ) rh, DG wan ; : be er 
system, and is controlled by room and out- : | be : ll 
door thermostats which in turn control PR * an 
3-way mixing valves. Usually, one 3-way } >. . 5 
valve is installed for each main riser or MN } P 
zone under control of each thermostat. al or | S Bf <i sh 
Drains are located at the heel of every riser : im 3 : a 
and all low points to drain the system ‘ < ier = 
whenever necessary. : WP vores ; ies SC! 

Other types and pressure ranges of ; 22 
Jenkins Valves can be used for this type of Wie er & 4 , 
layout according to the factors involved. CoS : Ws; ‘ ge ip ; er 
Consultation with accredited piping engi- Qing dr 
neers and contractors is recommended DRAINS - 
when adapting these suggestions to your 1 P t Eat allt 
own requirements, or when planning any : Diagram by Huxley: Madeheim, Consulting Engineer we 
major piping installations. 4 nae of 

Copies of Layout No. 13 will be fur- For details: aud calves i Letithing : 3 f 
nished on request —also copies of future Sela i - 
piping Layouts. Just fill out and mail wn Screwed End Service on 
coupon. : : & the 

" pr soe gpl aad c . Return Riser Shut-off thi 
é : f D 1200 Br. Globe - Feed Riser 3- 

To save time, to simplify planning, to c e of 
get the advantage of Jenkins specialized F . pez 
valve-engineering experience -—select all ; : - sturn to Heater . 
the valves you need from the Jenkins line, : 2 Tank A 
fully described in the Jenkins Catalog, H 1200 Br. Globe : Manval Air Vents hat 
No. 76. It’s your best assurance of the ! . Auto. Air 
lowest cost in the long run. J 1200 Br. - Control 
Jenkins Bros., 80 White Sereet, New York 13; Bridge- K 0 Drain 
port; Atlanta; Boston; Philadelphia; Chicago; Jenkins L Br. ; Valve Shut-off C 
Bros., Ltd., Montreal; London, England. M ; Heater Feeder Moin Shat.oll 
LOOK FOR THIS DIAMOND MARK 5 re 5 — “Sain ee 

Since py tins roy 1864 P 106-A Br. me 
. Q Fig. 117-A Br. Check opl 
get 

hibi 

J EK N K | N te, V. ( LV E .) JENKINS BROS., 80 White St., New York 13, N. Y. mai 

Please send me a reprint of Piping Layout No. 13, J 

and future Layouts as they become available. - plet 

For every Industrial, Engineering, Marine, Plumbing- Name by J 

Heating Service ... in Bronze, Iron, Cast Steel, and- C ers 

Corrosion-resisting Alloys...125 to 600 lbs. pressure. rs : 

Sold Through Reliable Industrial Distributors Everywhere oe * ' 
ices, 
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| THE FLEET of ships forming the atomic bomb test 
target at Bikini was the famous captured Nazi cruiser 
Prinz Eugen. The German engineers and shipbuilders 
put everything they had into making this ship a master- 
piece of naval architecture, with firepower to shoot it out 
with the best of contemporary cruisers, and sufficient 
horsepower to run away from the fastest battleships. 
Contrary to what many engineers have been told, the 
Prinz Eugen was powered by geared steam turbines, driv- 
ing three screws not four, as had been reported. Also, 
says H. Oman in Allis-Chalmers Electrical Review, engi- 
neers inspecting the ship failed to find any evidence that 
Diesel engines were used to drive the ship at cruising 
speeds. Steam for the propulsion turbines was generated 
in 12 high-pressure water tube boilers at 1020 psi and 
maximum steam temperature of 880 F. An interesting 
dog clutch, operated by air at 440 psi, was found, which 
automatically disengages the turbine from the propeller 
if the turbine develops trouble. The clutch could be 
engaged at any speed up to 15 knots and disengaged at 
any speed. The torque was transmitted through nests of 
springs and a mechanical syncroscope was provided. The 
ship was reported to have 80,000 shaft horsepower and 
a maximum speed of 33 knots with 290 rmp on the 
screws, while with one screw at 259 rpm she could make 
22 knots. Most of the auxiliaries were 230-v, d-c gen- 
erators, driven by steam turbines, except for two Diesel- 
driven generators. The provisions for instrumentation 
and control of all equipment from a number of points 
were extremely elaborate—too elaborate, in the opinion 
of many American engineers. The ship could be steered 
from 8 different points, all electrical panels had diagrams 
on them, everything was carefully labeled and many of 
the controls and operating devices were in duplicate. At 
this writing the only comment we have seen on the fate 
of the ship in the atomic test on Bikini was that she ap- 
peared unharmed. But until we hear from our own 
“Andy” Kramer on the spot, we won’t form any case- 
hardened opinions. 





Ce A SMALL MINORITY of employers are re- 

laxed and self-assured enough about the foreman 
problem to permit a detached airing of it. Most employ- 
ers either shun the idea of getting their foremen’s frank 
opinion (the “let-sleeping-dogs-lie” theory), or fail to 
get close enough to their foremen to stimulate an unin- 
hibited flow of foremen opinions. This is one of the 
major findings of a survey of foremen’s views just com- 
pleted by the National Foremen’s Institute. Summarized 
by A. C. Croft, President of the Institute, the survey cov- 
ers the reactions of more than 1,000 foremen employed 
in the major manufacturing industries, trades and serv- 
ices, and public utilities. 


Siow ARMY-NAVY numbering system for anti-fric- 

tion bearings was developed during the war with the 
assistance of men in the bearing industry. This work 
resulted in a system that makes it possible to code de- 
scriptively practically all standard ball and roller bear- 
ings, and was of great assistance to the Navy in elimi- 
nating some of the confusion caused by use of other 
numbering systems by various manufacturers. Now at a 
conference of the entire industry recently held under the 
auspices of American Standards Association, the various 
agencies and industries concerned have unanimously 
recommended that the ASA should set up an American 
Standard numbering system for ball and roller bearings. 
It is expected that the matter will be taken up by the 
Standards Council at an early date. ~ 





we HAVE BEEN much entertained recently by the 
good-humored but well-pointed comments of 
George Kerr of Ebasco Services Inc. in our contem- 
porary, Electric Light & Power, on the “high-hat” atti- 
tude of the electric power utilities in talking so much 
about “electric service.” Mr. Kerr maintains that this 
is absurd because what the electric companies sell is not 
service but electricity. Mr. Kerr points out that the 
hardware merchant does not claim he is selling you 
“monkey wrench service,” but merely a monkey wrench. 
The butcher doesn’t sell you “steak service” but steak. 
Neither does the milkman send you a bill for “milk 
service.” Mr. Kerr maintains that the attempt of electric 


utilities to make the sale of electricity seem more impor- 
tant than it is—for example, the practice of making 


customers “apply” for the “privilege” of buying “electric 
service” —is poor business psychology. He says such 


things complicate all the business relations of the utility 
with the customer, make it harder for the utility to sell 
its products—just plain electricity. 





Ou OF THE MOST important recent advances in 
the field of magnetic testing has been the develop- 
ment of the Du Mont Cyclograph for non-destructive 
testing of metal. The apparatus makes use of the fact 
that a correlation exists between physical properties and 
electrical and magnetic properties of metal. To compare 
them, the parts to be tested are made the core of a test 
coil, the characteristics of which are governed by the core 
properties. These influence the operation of an oscillator 
and the operation finally results in a pattern on a ca- 
thode-ray tube indicator screen. The cyclograph tests do 
not supplant standard physical and metallurgical tests, 
but are used primarily in production line work to com- 
pare parts against known standards and reveal those 
which do not conform; the latter can then be given 
standard tests. 
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H°” CAN YOU put a trademark on coal? Well, 
there is a possibility that it can be done by using a 
certain radio-active material applied through water or 
oil sprays by the coal producer. This may make it pos- 
sible to identify the source of the coal. It could not be 
identified, of course, by visual inspection, but by using 
a Geiger counter on a small sample of ash from the coal. 
The object of the new method is to give producer, dealer 
and consumer alike a means of checking the source. The 
process is being studied and developed by Arthur D. 
Little & Company, Inc. 





BIBLIOGRAPHY on the heat pump as a device for 

domestic and industrial winter heating and summer 
cooling has been issued by Southern Research Institute. 
A survey just completed under the direction of E. N. 
Kemler, Head of the Engineering Research Division, 
discloses that several equipment manufacturers are ac- 
tively engaged in heat pump development work and that 
prospects are good for the installation of several thou- 
sand units during the year. 





ie OF CARBON FILTERS for scrubbing air and 
removing odors and vapors in air conditioning sys- 
tems is a development that will be used in many of the 
new railroad coaches and Pullmans to be equipped with 
air conditioning equipment. It saves the space that is so 
precious on train air conditioning systems and permits 
the same air conditioning apparatus to give the equiva- 
lent of a 75 per cent air renewal. 





PERATION of the Hanford Works of the Manhat- 

tan District has recently been transferred from E. I. 
duPont deNemours & Co. to General Electric Co. The 
duPont organization had requested the War Department 
to permit it to retire from the Hanford Plant as soon 
after the end of the war as-possible and General Electric 
assumed the responsibility of carrying on the project at 
the request of Major General Leslie R. Groves, Chief of 
the Army’s atomic project. The transfer will become ef- 
fective on September 1, 1946. General Electric Co. plans 
to explore the peacetime possibilities of atomic energy 
as a source of power as well as its military applications. 





| peretieeaenansae and changes in the techniques of 
printing have come rather slowly in recent years, 
although a great many new and revolutionary ideas 
have been advocated. Some investigation is now under 
way, for example, on methods of printing by drawing 
ink from type to paper by an electrical process without 
pressing the paper and type together. Another recently 
announced invention, by E. C. V. Oldofredi, aims to 
replace expensive cuts with dies made from wire mesh 
fabric, light in weight and low in cost, to reproduce 
designs or lettering. A wire-mesh cloth of monel wire 
is used and the master cut is impressed on the wire mesh 
by a simple hand press. The dies, it is claimed, can then 
be easily adapted to ordinary cylinder or flat bed presses. 


SECRETARY is a person, usually female, whom the 

boss often tells everybody but her that he couldn’t 
do without. 

A secretary must know how to translate the boss’s 
tambling dictation into statements which are crisp and 
straightforward and yet have plenty of loopholes and 
side exits, so that he is pretty proud of himself when 
he reads what he thinks he dictated. 

If the boss doesn’t know something, he asks his secre- 
tary; if she doesn’t know, she is dumb. The boss is not 
dumb for not knowing, on account of what has he got 
a secretary for? 

No man is a hero to his valet, and no boss is a hero 
to his secretary. When a secretary realizes that her boss 
wouldn’t be worth fifteen dollars a week without her, 
she has to console herself with the fact that she wouldn’t 
get her thirty-five per without him. 

If secretaries didn’t need their jobs, half the bosses 
in the country would be washed up. If secretaries pub- 
lished their bosses’ confidential memos, the other half 
would be locked up. 

A secretary must know where her boss is every minute, 
so she can tell the right people the wrong place. 

An office boy starts at the bottom and works up. A 
secretary starts as secretary and works.—The Hydromike. 





SE OF CERAMIC and sintered materials in the pro- 
duction of high-heat-resisting turbine blades is one 
of many noteworthy developments in the German elec- 
trical and technical ceramic industry described in a report 
released by the Office of the Publication Board, Depart- 
ment of Commerce (PB-18776; photostat, $10; micro- 
film, $1.50; 144 pages, including diagrams.) The Ger- 
mans have also made wide use of porcelain insulators 
for general utility work, in contrast to American use of 
glass and plastics, according to the report. 





A MINIATURE OCEAN in which ships’ gear remains 

stationary while water is forced past it, is helping 
the U. S. Navy uncover new secrets of design to improve 
performance of its fighting ships. Called a circulating 
water channel, the latest test unit of the David W. Tay- 
lor Model Basin, Washington, D. C., sends 750,000 gal 
of water coursing through an upright circular aqueduct 
and drives it against ships’ gear or scaled ship models 
in a reverse simulation of real equipment plowing its 
way through the ocean. Two Westinghouse 1000-hp 
motors furnish the power to circulate 2,800 tons of water 
in the channel at speeds as high as 12 mph. Surface water 
is kept flat to permit visibility of under-currents, and 
naval engineers can watch turbulence from beneath or 
from either side through plate glass. Through the glass, 
the water’s push against objects can be photographed, 
either with still camera or a movie camera. To get dif- 
ferent rates of speed of the water in the test channel, the 
huge impeller pumps were fitted with variable-pitch 
blades. No effort has been spared to keep the water in 
the channel clear so that photographic records of tests 
may be complete. 
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.»eSMALL TURBINES ARE HARD ON OIL 


HE SIZE OF A TURBINE has nothing to do 
with how hard it is:on lubricating oil. 


Unit bearing pressure . . . maximum bearing 


temperature... times-per-hour oil is circulated 
...lube system “tightness’’...these are the 
real considerations, and they almost always 
show that the industrial steam turbine is really 
“tough” on oil by comparison with its huge 
central-station brother. 

With high stability toward oxidation and 
with positive rust-preventive properties, Shell 
Turbo Oils solve particularly tough problems 


in steel mills, mines, paper mills and process- 
ing plants. In central stations, Shell Turbo Oils 
are establishing service records unbelievable 
a few years ago. 

The Shell Lubrication Engineer will give 
you sound advice about your turbine lubricat- 
ing problems. 

For literature about turbine lubrication and 
turbine cleaning procedures, write to Shell 
Oil Company, Incorporated, 50 W. 
50th St., New York 20, N. Y.; or 
100 Bush St. San Francisco 6, Calif. 


_ SHELL TURBO OIL 
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EASTERN REGIONAL RESEARCH LABORATORY USES HUNDREDS 
OF YARWAY IMPULSE STEAM TRAPS ON PILOT PLANT EQUIPMENT 


Yes, actually hundreds of Yarways are on the job in 
this great modern laboratory of the United States Depart- 
ment of Agriculture at Wyndmoor, Pa. 

Here research proves new processes...and develops 
new uses for surplus farm crops. 

Here, also, as in processing plants from coast to coast, 
Yarway Impulse Steam Traps prove their worth. These 
“mighty mites” help get the many pieces of processing 
equipment hotter, sooner ... and keep them hot. 
Yarway’s small size saves valuable space... their light 
weight simplifies installation. Maintenance is reduced 


ove 450,000 
ALREADY SOLO! = 


because they have only one moving part—a simple valve. 
Also important, Yarway Traps are suitable for all pressures 
without change of valve or seat. 

Try one or two yourself...that’s the best proof. A 
Mill Supply Dealer near you has them, or write for 
Catalog T-1739. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


Yarway Impulse Steam Traps are now made 
and sold in Canada and Great Britain 














PROVES YARWAY TRAPS 


PROVES NEW PROCESSES... 





Organic Research Unit at the Eastern Re- 
gional Research Laboratory. 


Overhead arrangement of two Yarway Im- 
pulse Steam Traps handling condensate from 
experimental equipment on floor above. 


Yarway Traps on two steam jacketed stain- 
less steel tanks. 


Yarway Trap on condensate line from steam 
jacketed filter pr 


Three Yarway Traps on agitated steam 
jacketed kettle. 


Three Yarway Traps on steam-heated vacu- 
um drum dryer. 





by Audsley 


: 

















August, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 





* Optimum performance may be 
secured on all these counts by applying 
engineered instrumentation in the form 


_of Bailey Boiler Meters and Control. 


Bailey Boiler Meters and Control are 
specified and applied to the individual 
requirements of each plant. Bailey 
engineering service starts with the 
selection of equipment and continues 
through the design, construction, cali- 
bration, installation, and final adjust- 


ment on the job. 


Engineering work in the user’s plant is 
done by Bailey Field Engineers, who 
have been thoroughly trained in com- 
bustion and automatic contrel practice. 
These engineers are stationed in over 
thirty industrial areas throughout the 
United States and Canada for the pur- 


pose of rendering prompt “on the spot” 


engineering service without undue 


traveling expense. 


The Bailey Engineer in your community 


has a background of combustion engi- 


Installation of Bailey Boiler Meters and Boiler Control 


t aut tically 
7 


in an Eastern paper mill. This equip 





functions to maintain daily boiler performance at the 

same high standards obtained during boiler tests. 
neering “know-how” which has been 
accumulated through years of service. 
He has at his command the results of 
thousands of tests on boiler installations 
covering a wide range of fuels, fur- 
naces, and fuel burning equipment. He 
has more to offer than meters and con- 
trollers. He is primarily interested in 
helping you to secure optimum operat- 
ing conditions in your plant. ‘on 
BAILEY METER COMPANY 


1040 IVANHOE ROAD, CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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These 9 points of new strength and serviceability 
put this 7A#//CLAD totally enclosed motor way ahead. 


1. A cast-iron, double-wall 


roruuy ciose (pee 
ST A N Ny) A K ) shields, machined to provide a 


| 
| 
| 
1 
| 
t 
| 
| 
| 
| 
1 


and 


tight seal, yet easily removed 
3. Well-proved, pressure-relief 


EXPLOSION-PROOF (eerexcargeecartes 


packed with a long-life lubri- 


cant where advisable 
M 0 TO K S 4. Cast-iron conduit box diag- 


FOR THE COMPLETE STORY 


Apparatus Department 
General Electric Company 
Schenectady 5, N. Y. 


Please send me GEA-4400, which describes the 
new Tri-Clad totally enclosed motor. 


Please send me GEA-4131, “Motors and Con- 
trol for Hazardous Locations.“ 


Name. 


onally split for wiring con- 
venience (independently ex- 
4 plosion-proof on explosion- 
1 proof motors) 

H 5. Leads are sealed in a 
1 nonshrinking compound at 
1 the point where they emerge 
; from the frame 

1 *Trade-mark reg. U.S. Pat. Off. 

| 





CS 
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6. Rotating labyrinth seal 
prevents infiltration of grit 
or liquids 


7. Large, free-flowing, 
easy-to-clean air passages 
protect parts from accumu- 
lation of dust and foreign 
material 


8. Modern “ageless” insu- 
lation treatment includes 
Formex* magnet wire 


9. Powerful external fan is 


’ removable, simplifying main- 


tenance (nonsparking type 
for explosion-proof motors) 
AND IN ADDITION—com- 
pactness and short length 


- promote ease of handling 


and installation 


GENERAL ‘:; ELECTRIC 








! une Qut 


NEW TRI/CLAD TOTALLY ENCLOSED MOTOR IS MORE FULLY 
PROTECTED FROM DUST, DIRT, WEATHER, OR WHAT HAVE YOU... 


| Mine of totally enclosed induction motors a to 1000 hp) and 
cae most @ its Be sapionten greet motors ¢ as ites Extra — 




















“srt nto easy ono d 
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ANTHRACITE COAL 
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BITUMINOUS COAL 
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PRODUCER GASES WHICH 
CONTAIN HIGH PERCENTAGES — 
OF Nz AND CO,) 


(DOES NOT APPLY TO 
BLAST FURNACE OR 
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HYDROCARBON GASES — 


S FUEL OIL 
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——ACET YLENE 
















































































Relation between heat value of fuel and air requirements. Note how closely a measurement 
of heat released within a boiler furnace indicates the amount of air required for combustion, HALL 
not only for any single fuel but even for fuels of wideiy differing physical characteristics. BUROMIN 


IN VARYING COMBINATIONS 











the HAGAN DIFFERENTIAL MASTER SYSTEM 


A large refinery burns refinery gas, 
oil and mercaptan gas, sometimes 
singly, sometimes two, or all three at 
the same time. 

B.t.u. content of the oil is relatively 
uniform; refinery gas varies both in 
B.t.u. content and density. 

Yet—by the Hagan Differential 
Master method of automatic combus- 
tion control, excess air is correctly con- 
trolled in spite of all fuel changes. 

B.t.u. input is automatically ad- 
justed to load demand by the usual 
Steam Header Master Sender. The 
Differential Master Sender utilizes the 
boiler itself as a calorimeter of heat 
input to control air flow. In this 
installation, the heat input of all fuels 
in use at any instant 15 automatically 


YS, WMOWUCE? 


but excess air is correctly maintained 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 

















totalized by the boiler itself, and the air 
flow is controlled accordingly. Control 
is positive and direct; there is no 
lagging corrector system. 

Automatic control by other methods 
requires extensive and complicated 
apparatus, and is commercially im-’ 
practicable because of cost and operat- 
ing difficulties. 

The Hagan Differential Master 
method has been thoroughly tested jn 
service. It has been applied to boilers 
burning oil, gas, pulverized coal and 
multiple fuels. Boiler sizes range from 
30,000 Ibs./hr. at 200 p.s.i. to 650,000 
lbs. /hr. at 1,800 p.s.i. Every installa- 
tion has been entirely satisfactory. 

Our engineers will be glad to give 
you full information. 


HAGAN ido OMBUSTION CONTROL 


and sll he Gader 











HERE ARE THE REASONS: 


In the Combustion Zone 


No part of the Iron Fireman Pneumatic 
Spreader stoker is subject to the direct heat of 
the combustion chamber. What this means in 
terms of low maintenance costs can be readily 
appreciated by any combustion engineer. 

As can be seen in the accompanying sketch, 
the only stoker part-inside the furnace above 
the grate line is the coal nozzle, which is 
constantly surrounded by currents of cooling 
air admitted through an adjustable vent. 

The pneumatic spreader grates themselves, 
which are an exclusive Iron Fireman feature, 
are likewise fully protected. Integral cooling 
fins on stationary grate sections conduct heat 
away from the upper surfaces. Dumping 
grates are so designed that a protective 
ash coating remains on the 
top surface, even when sec- 
tions are in a dumping posi- 
tion. This feature, together 
with the cooling fins on the 
under side of the grates, pro- 
tects them from excessive heat. 
An ingenious arrangement of 
lateral air ports, in conjunc- 
tion with the residual ash on 
the upper grate surface, dif- 
fuses the air over the entire 
grate surface, giving higher 
combustion efficiency. 


In the Conveyor Zone 


All moving parts connected with feeding and 
conveying of coal are located near the coal 
supply, entirely separate from the boiler and 
unaffected by furnace heat. The conveyor 
system is very simple in operation. It includes 
motors, power transmission, coal pick-up and 
transfer mechanism, and conveyor fans. These 
parts are readily accessible for easy inspection 
and maintenance. A further reason for Iron 
Fireman dependability is the ample margin of 
strength built into all Iron Fireman equipment. 
That Iron Fireman’s careful engineering 
pays out in practice is proved by records of 
thousands of installations in which low fuel 
costs are combined with exceptionally low 
maintenance and thorough dependability. 


THE IRON FIREMAN PNEUMATIC SPREADER STOKER meters steam size coal from hopper or 
main coal bunker to transfer housing, where coal is picked up by pneumatic conveyor and 
delivered to furnace. The conveyor nozzle accurately spreads the larger particles of coal over 
the entire grate in a shallow, uniform fuel bed. The preheated fines burn in suspension, reducing 
the cinder carry-over and greatly improving the combustion efficiency and responsiveness, 
as compared with other stokers which do not preheat fuel. 


Heavy Duty PNT Coyiite litem Kolo] Myre) <2) 
for Power Processing and Heating 
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DEPENDABILITY 


it is a FACT 
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Iron Fireman stoker reduces fuel costs, 
increases production, is more dependable, 
says Sulloway Hosiery Mills, Franklin, N. H. 


When the Sulloway Hosiery Mills depended upon hand 
firing methods it was extremely difficult to carry the 
peak loads, according to Chief Engineer Edmund J. 
Garneau. After installation of Iron Fireman Pneumatic 
Spreader stokers under the same boilers, the company 
was able to add three processing machines, increasing 
the load as much as 42% at peak periods. This was 
accomplished with but very slight increase in coal 
consumption. In addition to increased production and 
lowered fuel costs, Mr. Garneau states that elimination of 


THE IRON FIREMAN 


Plant of the Sulloway Hosiery Mills, Franklin, N. H. (Above) Two boilers in the Sulloway 
plant fired by Iron Fireman Pneumatic Spreader stokers. . 


supervision in the boiler room and Iron Fireman’s over- 
all dependable performance have been highly gratifying. 


What about YOUR boiler room? 


Are you sure your steam and labor costs are as low as 
they should be? Without cost or obligation you can 
have an accurate, impartial survey of your -boiler 
room. Write to Iron Fireman Manufacturing Company, 
3051 West 106th Street, Cleveland 11, Ohio. Plants at 
Portland, Oregon; Cleveland, Ohio; Toronto, Canada. 
Dealers throughout the United States and Canada. 


FIRE 
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Only METAL can absorb the erosive as well 
as the corrosive action inside condenser 
tubes. For 24 years, millions of Flowrites in 
thousands of installations have proved this. 
Made of the same metal as the tubes, Flow- 


rites are non-breakable, simple to install, 
and easily replaceable when worn. Yes, 
Flowrites eventually wear out, but your 
tubes stay in. They are made for all size 
tubes in lengths up to 26” to suit condi- 
tions. Write or phone for our new bulletin 
giving details and M.I.T. test data. 


3, 


“| FLOWRITE 





Flowrites may be used with any type 
tube joint. Tests at M.1.T., Boston, 
Mass., show venturi shape reduces 
water friction 80%. 


A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
} ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SEMVICE & ENGINEERING CO, INC. 


69 RIVER ST., HOBOKEN, N. J. Phone HOboken 3-4425 After 6 P.M. or Sundays - HOboken 3-4428 


snonennenens os oer 
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Oil's ‘on 


the spot’ 


in this ring zone! 


ERE, in this ring zone, your 
Diesel oil is really ‘‘on the spot.” 
When combustion temperatures soar 
and hot gases push down and behind 
the rings, the oil you use must stand 
both the heat and the pressure. Car- 
bon deposits that cause ring sticking, 
blow-by and loss of power must be held 
to a minimum. 
Since lubricating Dr. Diesel’s first 
engine, Socony-Vacuum has kept pace 


with Diesel progress by continually 
improving oils to meet increased ring- 
zone temperatures and pressures. To- 
day’s superior Gargoyle D.T.E. Oils 
minimize deposits and blow-by, reduce 
wear—keep Diesels on the job longer 
with less maintenance time and costs. 

Why not make certain of maximum 
Diesel efficiency now, with the best 
oils you can buy for the toughest 
Diesel service? 





. Get this Complete 
Lubrication Program fo 


all your. machines 
@ Lubrication Study ot Your Entire 
Plant . oe 


- REET fo Improve, 
Lubrication . oe 


@ Lubrication Schedoles ‘ein: 


Socony-Vacuum Oil Co 


and Affiliates: Magnolia Petroleum Co. - General Petroleum Corp. of Calif. 
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satisfactory . . . but tube losses continued 


oiler water conditions seemed 












































Following trouble-free operation for a number of years, one boiler in an eastern refinery 
suffered losses of water wall tubes with exasperating regularity. 

Analyses of deposits from the tubes showed some evidence of undertreatment with 
phosphate, but boiler water analyses showed normal conditions. This suggested the possibility 
of boiler water samples not being representative but an inspection of the boiler by the Hall 
engineer was necessary to determine why. nae 
Examination of the feed water distributing system 

quickly revealed the source of the trouble. The arrange- 

' . ment was a common one—a pipe through the top of the 

/}) mto th e b oiler steam drum to a tee below the water level, with a per- 

forated branch line extending from each end of the tee. 

In the right hand branch, facing in the direction of 

firing, the perforations were on the under side of the pipe—and every one was completely 

clogged. In the left hand branch the holes were on the upper side of the pipe, but of thirteen 
perforations, only the three nearest the tee were open. 

Obviously, there was certain to be maldistribution of feed water and chemical, with 
consequent deficiency in treatment in certain sections of the boiler. Scale developed on tube 
surfaces, flaked off, and accumulated in the bends of the water wall tubes. 

To correct the trouble it was only necessary to remove and clean the clogged pipes, which 
were then replaced with all perforations on the upper side. 

On this job, the source of tube trouble was quickly removed because the Hall service 
engineer knew how to interpret the conditions indicated by the deposits and boiler water 
analyses. 

“Trouble shooting” such as this is an important part of Hall service but of even greater 
importance is the prevention of trouble. Hall Laboratories have an outstanding record in 
both of these tasks. 

Every plant that generates its own steam can profitably use Hall service. We will be glad to 
send you full information. 


HALL LABORATORIES, INC. HAGAN BUILDING PITTSBURGH 30, PA. 


(A Subsidiary of Hagan Corporation) 


HAGAN 
HALL 
BUROMIN 
CALGON 


HALL SYSTEM of Stile» Maier Cindlivning 





The Trend is to... 


REPUBLIC 
REGULATOR APPLICATIONS 


Pressure Control 
Steam pressure control 
Boiler furnace draft 
Primary air pressure 
Feed water pressure 
Evaporator pressure 
Process steam pressure 
Blast air pressure 
Exhauster suction 
Fuel gas pressure 
Suction main pressure 
Excess pressure 





Flow Control 
Water flow to desuperheaters 
Water flow to condensers 
Oil flow to boilers and furnaces 
Gas flow to boilers and furnaces 
Air flow to gas producers 
Pump bypass 


Level Control 
Hot well levels 
Surge tank levels 
Storage tank levels 
Evaporator levels 
Boiler water levels 


Speed Control 
Stoker and fuel feeder speeds 
Pulverizer speed 
Pump speed 
Fan speed 
Steam turbine speed 
Steam engine speed 
Variable speed motors 
Variable speed transmissions 











View of a Republic hydraulic type regula- 
tor for controlling boiler air flow, mount- 
ed on stand with power cylinder. 


REPUBLIC 
INSTRUMENTS 
AND CONTROLS 


August, 1946—POWER PLANT ENGINEERING—Chicago, III. 





REPUBLIC Regulators 


Because They Meet These Four 


Essentials of Good Regulation 





Republic Regulators 
can be made sensi- 
tive to changes of 
less than 0.002 of 
an inch of water. 


‘ae 


Republic power cyl- 
inders are available 
to meet the specific 
power requirements 
of any particular 
installation. 


SENSITIVITY 


The amount of change that is 
required in the quantity being 
controlled to effect the regu- 
lator is the measure of its 
sensitivity. For close, accurate 
regulation, a regulator must be 
sensitive. It must respond im- 
mediately to the slightest 
deviation from the predeter- 
mined setting or the controlled 
quantity may vary far beyond 
the permissible limits. 


POWER 


A regulator must have sufficient 
power to not only operate the 
valve or other control device, 
but also to overcome any acci- 
dental friction or sticking that 
may occur in any part of the 
system. Insufficient power will 
cause failure in operation. It is 
for this reason that regulators 
are made with different size 
power cylinders, the smaller 
sizes being used for small 
valves and the larger sizes for 
the larger dampers and louvers. 


or LG 


Republic Regulators 
will meet any speed 
requirement up to 
one full stroke in 
2 seconds. 


The Republic stabil- 
izer will stabilize 
against any time 
lag in the operation 
of the equipment 
being controlled. 


Write for Data Book No. S-13 


SPEED 


The speed at which a regulator 
operates is an important factor 
in any control system. Any time 
lag between the variations in 
the controlled quantity and the 
operation of the control device 
to correct this variation, will 
produce an unnecessary error 
in regulation. A regulator, 
therefore, must be fast enough 
to follow the fastest load 
fluctuation. 


STABILITY 


Stability refers to the ability of 
a regulator to maintain its bal- 
anced position or to return 
immediately to a balanced po- 
sition if the controlled quantity 
is disturbed. There is always 
an interval between the time 
the valve or other control de- 
vice is moved and the time the 
controlled quantity changes in 
response to this movement. 
Unless a regulator is stabilized 
it will tend to “hunt” or over- 
travel causing unnecessary 
variations. 


Republic Flow Meters Co. 


o _ Chicago 47, Illinois 


1224 Diversey Parkway 
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Above — Armstrong No. 315 and 515 Forged 
Steel Traps in a central station. ‘ 


Left — Typical Armstrong trap applications in 
a modern power plant. 


ight — Armstrong Forged Steel Traps at 4 
Midwest utility plant. 
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... with flanged connections 





_ over a period of years of the Armstrong line 
of forged steel steam traps has gone along with two trends in 
modern power plant design: 

1, Elimination of all cast iron fittings. 

2. Completely automatic condensate drainage. 

Here are traps engineers like. Simple — dependable. High 
quality materials. Well designed and well built. A size and type 
for every application. Backed by nearly 40 years’ experience and 
an unconditional guarantee. 

Ask for a copy of the Armstrong STEAM TRAP BOOK, a 
helpful guide to the selection, installation and maintenance of traps. 


a7 Oe 
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Armstrong Compound Trap 

For large amounts of condensate. Capacities to 300,000 
Ibs. of condensate per hour at pressures to 600 psi. For 
draining steam purifiers and separators, flash tanks, con- 
tinuous blow down systems, etc. 
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“Featherweight” application in a hospital power plant. 


By using “Featherweight” 85% Magnesia 
on all pipe flanges as well as on the pipes them- 
selves, you insure maximum heat control and 
insulation efficiency. Actual service has shown 
“Featherweight” to be the most efficient insu- 
lation of the moulded type for temperatures 
up to 600° F.—when properly and completely 
applied. 


Combining the structural strength of selected 
asbestos fibres with the high insulating quali- 
ties of carbonate of magnesia, “Featherweight” 
85% Magnesia is extremely light in weight, 
absolutely fire-proof, and mechanically strong 
enough to withstand all the rigors of ordinary. 
usage. Write us for reconimendations applying 
to your specific requirements. 


Nealuve wade besles 


... Keasbey & Mattison has been 
making it serve mankind since 1873 


KEASBEY & MATTISON 
COMPANY - AMBLER - PENNSYLVANIA 
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SEALING FLANGE 
STUDS 


SEALING 
FLANGE 


: one 
KOLRP Ss vie 


No excessive wrench pull on the nuts is required to assure 
complete tightness of the head-cover joint gasket in the 
G-R Type Y Extraction Steam Heater. 


This design has a separate sealing flange with an ex- 


pansion member welded at its inner periphery to the 
cover. The cover carries the hydraulic load, and the sole 
function of the sealing flange is to provide only the neces- 
sary gasket contact pressure. The sealing flange is secured 
to the water head barrel by small studs with long nuts 
carried to the outside of the cover. 


An additional advantage of the design is that the gasketed 
joint is visible, insuring immediate detection of any leak: 
and adjustment can be made without removing the head 
cover. 


This is but one of the many distinctive features of G-R 
Extraction Steam Heaters. These heaters—available in a 
range of types for every pressure and capacity—are fully 
described in Bulletin 278 which will be sent on request. 


THE GRISCOM-RUSSELL CO. 
285 Madison Avenue New York 17, N. Y. 


GR-128 


GRISCOM-RUSSELL 
Dicmeers in Heat Transfer Apparatus 
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Above—Garlock Testing Laboratories, general view. 


section of Testing 
Labor tories: 


Compounding Laboratory 


PALMYRA, NEW YORK 


In Canada: 


New, Modern Facilities — 


For developing, improving and testing Garlock products 


EARS AGO, when little was known about the laws 

governing ‘“‘packing mechanics,’ The Garlock Pack- 
ing Company entered into research in the field of 
mechanical packings. Year by year, as new industrial 
equipment and processes came into use, Garlock’s re- 
search expanded. 

Garlock’s latest forward step in that direction is a 
new modern, building at Palmyra housing a chemical 
laboratory with complete analytical and microscopic 
facilities; a physical laboratory; a rubber-compounding 
laboratory; an extensive test department; and a fully 
equipped pilot plant. These new facilities are staffed 
with able and experienced technicians whose entire time 
and efforts are devoted to the development of new pro- 
ducts and processes; the improvement of old products; 
and the repeated testing under actual operating con- 
ditions of Gartock packings, gaskets and KiozurE 
oil seals. 

Every Garlock product is Quality Controlled from 
the raw material to the final finishing operation and has 
a background of scientifically measured performance. 
More than ever before Garlock merits its slogan—The 


Standard Packing of the World. 


THE GARLOCK PACKING COMPANY 
The Garlock Packing Company t A R LO C K 


of Canada Ltd., Montreal, Que. 
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"F&E” SERIE 


9-E UNDERFEED STOKERS 


Z " 


Powerful and positive in action, the Series 70-E 
Stoker with the “F & E”’ patented Electro-Hydraulic 
Drive will dependably feed and burn coal sufficient 
to generate up to 40,000 Ibs. of steam per hour. 


‘Recognized as the most simple and flexible . . . the 
most rugged and dependable stoker drive ever de- 
veloped, the “F & E” Electro-Hydraulic Drive is 
trouble free under every fuel feeding condition. All 
working parts are fully enclosed and operate in oil. 
No pipes, valves or fittings to leak or give trouble. 








No gears, ratchets, shear pins or complicated mechan- 
ism to break down. “F & E” features include the 
interval timer governor that regulates Full Stroke, 
Full Speed ram action so essential to dependable 
steam generation. Result—uninterrupted sure-fire 
performance at all times! 


Investigate “F & E” Stokers—check into the “F & E”’ 
combination of six engineered features that assure 
you dependable, sure-fire production of steam for 
your requirements. 


FLYNN & EMRICH CO. 


Established 1842 
HOLLIDAY & SARATOGA STREETS, BALTIMORE2, MARYLAND 


Representatives in Principal Cities 


UNDERFEED STOKERS 


HYDRAULIC DRIVE AND STEAM DRIVE FOR BOILERS PRO- 
HYCING 10,000 TO 40,000 LBS. OF STEAM PER HOUR 
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Tee een 
—IS BUILT IN A WIDE RANGE O 


SIZES FOR ALL MECHANICAL DRIVE 
APPLICATIONS. 


— Each Terry Wheel Turbine is accurately pro- 
portioned to fit the operating conditions. 

— A wide selection of wheel sizes as shown A, 
to the right permits close approximation ag 
to ideal speeds for any steam condition. Vn. y 


— Built in all sizes up to 2000 HP. 


ABOVE: 


Typical Terry Solid Wheel Turbo- 
Gear Unit. Rated 160 HP at 
4000 to 1720 RPM with steam 
conditions of 400 Ibs., 750°F.TT, 
30 Ibs. Used for Blower Drive. 


FOR FULL 
DETAILS ASK 
FOR BULLETIN 

S-116 


THE TERRY STEAM TURBINE CO. 
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Celehunrbine 


From the smallest to the largest these 
reliable turbines have— 


x Indestructible one piece wheel. 

* Large radial and axial clearances. 
*x Double rim protected blading. 

x Individual nozzle control. 

x Dependable and durable governor. 


x Heavy dust-proof bearing and gov- 
ernor housing. 


x Independent overspeed trip with sep- 
arate valve. 


* Sturdy casing design. 


x Strong and easily inspected steam 
strainer. 


«x Truly accessible construction, which 
makes inspection of the interior parts 
a simple matter. 


AT RIGHT: 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 
As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary por ear gg hamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the 
useful energy has been utilized. 


TERRY SQUARE: HARTFORD, CONN. 
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Outlets ca ®™ 
assuring = 
$s a 


Typical of Grinnell’s advanced pipe Whenever piping is involved—Grinnell 


fabrication facilities is this forming pro- 
cess for outlets in headers which simplifies 
erection of piping on the job by elmina- 
ting difficult intersection type welds. They 
are made possible by this company’s 95 
years of piping experience and continuous 
laboratory research and experimentation. 


has the specialized knowledge, field engi- 
neering experience and the production 
facilities to handle the job from first plan 
to actual operation. From this one source 
you can get everything from a tiny tube 
fitting to a complete power or process 
piping installation. 


GRINNELL COMPANY, INC., Executive Offices, 
Providence 1, R. I. Branch warehouses in principal 
cities. Manufacturing Plants: Providence, R. I.; Cran- 
ston, R. I.; Atlanta, Ga.; Warren, Ohio; Columbia, Pa. 
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4 turbine oll 
that sells itsel 
in the turbine... 


APARETD 


TURBINE OIL 


HERE’Ss HOW Nonpareil, once installed in a 
turbine, sells itself to the user. A large Wiscon- 
sin utility company installed Nonpareil 16 years 
ago in one small unit. The chart at right shows 
how, year after year, turbine after turbine was 
put on Nonpareil as this power system grew. 

Cleaner operation, continuous low acidity 
without oil treating, and guaranteed perform- 
ance for the life of the turbine are some of the 
reasons why users install Nonpareil as new 
turbines are put into service. 

A Standard Oil Lubrication Engineer can 
detail many advantages you'll get by filling your 
turbine with Nonpareil. Write Standard Oil 
Company (Indiana), 910 South Michigan Ave., 
Chicago 80, Illinois, for the nearest Engineer. 


THOUSANDS OF KW CAPACITY 


*30 '31 '32 '33 '34 '35 '36 '37 '38 '39 '40 '41 '42 '43 


YEARS NONPAREIL TURBINE OIL INSTALLED 


One of the two 80,000 KW turbines recently installed in a Wisconsin 
utility system in which Nonpareil is used. Equipment totaling over 
300,000 KW is being lubricated by Nonpareil for this operator. 





Fewer oil 
changes... 
less deposi 
with improved 


SEAVOUL 


NEUTRALIZATION NUMBER 


For 18 YEARS Standard has provided an oil contain- 
ing additives to reduce oil oxidation and formation 
of acidity and deposits in turbines. 

Now Standard has developed and incorporated 
in Stanoil an additive which improves oxidation 
resistance for a wide range of industrial applica- 


. tions. Improved Stanoil has been tested under. the 


most severe operating conditions on many types 
of service : compressors, reduction gears, circulating 
and hydraulic systems. 


Records of one of these severe tests in two com- 
pressors are charted below. They show the greatly 
reduced rate of acidity formation in Improved 
Stanoil as compared with oils previously used. 


Try Improved Stanoil. Compare oil replacement 
records with the oil you now use in gear cases, 
circulating and hydraulic systems. Note how Stanoil 
reduces deposits in compressors. 


A Standard Oil Lubrication Engineer will help 
you make a test. Write Standard Oil Company 
(Indiana),910 South Michigan Avenue, Chicago 80, 
Illinois, for the Engineer nearest you. 


Adverse operating conditions and 24-hour a day operation imposed 
severe demands on the lubricating oil in two mine compressors. 
Conventional oil rapidly increased in acidity, as shown by the chart. 
Improved Stanoil maintained a safe low acidity throughout the 
2500 hour test on Compressor No. 1 and for an additional 700 
hours on Compressor No. 2 until it was shut down. Make-up was 
comparable with both oils. 











al AIR-COOLED & WATER-COOLED 


\ @ GET THE FACTS ON THE | The Only Underfeed Stoker with all 


IMPROVED TYPE R these Features IN COMBINATION! 


This easy to read 18 page bul- | ea Self-Sealing see 


letin will quickly bring you | 2. Movable Ash Discharge Plates 

up-to-date on the advantages ; 3. Smooth-Flow Hydraulic Pee. 
| on RearEnd | 

and improvements in stoker | 4 independent Pusher Controls 

operations as provided by the | Within % inch 


Taylor Stoker. Write for it! i Nene Syrere Coal ae: 


Other Z Products: 4.-Perfect Spread Stoker, Lo-Hed 
Hoists, Marine Deck Auxiliaries, Hele-Shaw Fluid Power. 


AMERICAN ENGINEERING COMPANY 


2408 ARAMINGO AVENUE, PHILADELPHIA 25, 
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FLUE GAS TO PRECIPITATOR 
AND INDUCED DRAFT FAN 
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B&W Boiler Designs ee —— 
































HAEAR WALL MAKEUP 





}— ATTEMPERATOR 


CCOMOMIZER 


Hicuesr standards of performance with respect to 
continuity of service, dependability, over-all oper- 
ating efficiency, and greatest return on investment, 
are assured when any job of supplying steam require- 
ments for electric power generation is entrusted to 
B&W Boilers. From the time-tested, performance- 
proved B&W boiler designs — Open Pass, Radiant, - 
High Head, Stirling and Integral-Furnace — you can mor 
always be sure of getting units having features nec- ? 
essary to provide economical steam generation under rece. 
any combination of pressure, temperature, fuel and 
space requirements consistent with modern boiler rate 
applications. When you call on B&W for boilers and 
related equipment you call on a background of over 
60 years’ unsurpassed experience in designing and I 
building steam generating units that have achieved a é 
long record of highly satisfactory service in public OPEN-PASS BOILER — Two units of this 
utility stations in all sections of the United States. design installed in eastern central station. 
Among the recent installations of B&W boilers in — eagnetty_sock—ST5, 008 - per eee 
. ’ : psi and 950F. 
this field are the designs shown on these pages. 


pemaany 
‘SUPERMEATER 


{HON-RETURN VALVE 
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(Above) Sedimentation 
tank of 16,000 GPH 
installed outside 
building. 


“ (Right) Cochrane 
Deaerator of 150,000 
Ibs./hr. mounted on 
rolled steel plate 
storage tank. 
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Engineers everywhere are talking about the newest addition 
to the PALMETTO family. PALMETTO Pyramid, a new design 
principle in all-purpose molded “Vee” type packings, seals 
completely with simple finger-tightening . . . and is entirely 
automatic in performance. A unique “arrowhead reservoir” 
stores and distributes lubricant. The result is reduced friction 
and less wear and that means longer packing life and longer 
equipment life. 


GREENE, TWEED & CO. 


Manufacturers of PALMETTO Packings 


BRONX BLVD. AT 238th ST. NEW YORK 66, N. Y. 
Plants at New York, N. Y. and North Wales, Pa. 





GREENE, TWEED & CO. 
New York 66, N .Y. 


Send descriptive literature 
covering PALMETTO 
Pyramid Packings 
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Represented by 
these Utility 
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ING ST. STATION 





with another 


WITH ANOTHER / “eo 400,000 Ib. unit 
MILLION-POUND UNIT aiaieed 8. ACE Sean Generating Unie de 


A CE Steam Generating Unie, signed for a pressure of 975 psi, a 
for a of 1800 





and 2 maximum steam capacity 
‘of 400,000 Ib of steam per hr, was 
placed in service im 1942 by the 
Indianapolis Power & Light Com- 
Creek pany at their Harding Street 
has recently been ordered, 





Tid neon cod hr mcasagilo 


A unit of the same type was 
purchased in 1940. And now a 
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HC ENGINEERING 
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were placed in service in 1937 by were added in 1937, 1938 and 140, 


Yn 1942 0 Yorger walt of 300,000 Bb ew 
pacity. but for 835 F total seams tempet> 
tore, was added. 


L ; ; Recently» Sth wait of 400,900 1 co» Shoten, These were C-E Unin, Type VU, designed for © prenue of $25 pel ttl poem | 
































pacity ws purchased, pam 
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temperature of 760 F ond 




















COMBUSTION © ARR y _ ee. ot 
— Le Cater 
SRT eee COMBUSTION ENGINEERING meme aomnnas 


nee oven 6 tet tone, eet a te oe een ete ot Ieee 
bac: si 200 MADISON AVENUE, NEW YORK 16, W. Y¥. 








COMBUSTION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATEN 


20 
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NDS OF STEAM PER HOUR 


for CE Units 
over I-year period 


ean me “ MANCHESTER ST. STATION 
WITH TWO MORE C-E UNITS z . : 


. WITH ANOTHER BIG C-E UNIT 


Two CE Steam Generating ACE Steam Generating Unit, ee 
Units, dene tocol designed for 6 premure of 1380 with a FOURTH 
sina siaual mensmemniet BIG C-E UNIT 

ss capacity of 225,000 I of 915 F and a maximum continvous pee 
on ae cep Lerman’ capacity of 430,000 Ib of steaen 
Light & Power Company at its 4 ‘ per he, was placed in service in 
Devon Steam Station Duphcate 1941 by the Narragansett Elec 
‘unsts have recently been ordered. 
one 


MARYSVILLE 








fgae since 1943. Racks unit = do- 
. signed for s pressure of 975 pai, 0 
total vtaam temperature of 910 F 


and a maximum continuous co 
pacity of 440,000 & of seam 
per he 


COMBUSTION 
ENGINEERING 





COMBUSTION 
ENGINEERING 


200 MARION AVENUE © NEW YORE 14, % ¥. 
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HD i‘ | PE o/s fy halon Power Light Conga 
ACE Soom Conerating Uni, dew E see te of A Dee Mosnes Power Satin Ma ® 
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baa 0} A cious is bas sandy te 
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| ENGINEERING COMBUSTION ENGINEERING 


200 MADISON AVENUE, MEW YORK 16, N.Y. 
ronan « Mew Yosh 14, 8%, 200 MADISON AVENUE OW VERE 16, OV 











¥% Above are reproductions of advertisements published during period June 1945—June 1946 featuring 
repeat orders for C-E utility units with capacities ranging from 190,000 to 1,000,000 1b steam per br. 


ENGINEERING 


200 MADISON AVENUE, NEW YOR K 16, N. W« 
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Quaker City Cold Storage Co., Philadel- 
phia, Pa., collects temperatures from all 
over its plant at one spot—the efficient 


Micromax panel shown here. 


Big Buildings Save Big Sums with Micromax Temperature Recorders 


The daily miles of walking required to read temperatures in the big 
Quaker City building shrank to a few yards when Micromax instruments 
centralized the job of temperature recording. And this is just one reason 
why Micromax saves time, effort and money for efficiency-minded building 
managers. Along with the reduction in labor, temperature changes are 
reported more quickly and therefore corrected more promptly. This gives 
not only a substantial saving in power, but also a smoother temperature 
curve for each building area. 


Micromax instruments are fitted for this job by their proved ability to 
record accurately as many as 16 temperatures per instrument, either near 
or remote. Fully automatic operation plus sturdiness of all parts of the 
equipment reduce instrument care to a minimum. 


If you have the problem of reading scattered temperatures, you'll find 

| valuable information in Catalog N-33A (Micromax Thermocouple 

' Pyrometers) or Catalog N-33C (Thermohms), sent on request. Or, if 

LT you'll outline your specific needs, we'll sénd the detailed recommendation 
of an L&N engineer. 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA. 44, PA. 


Typical Micromax Recorder, mounted on L FE E 'D) S & N @) i 7 aa R U F 


panel, for providing accurate information 
about building temperatures. MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS + HEAT-TREATING FURNACE 
JRL AD N-33-220(1) 


44 ; August, 1946—POWER PLANT ENGINEERING—Chicago, III. 





2 


2 WELDS iNsteEap oF 
 % 


ae 


MIDWEST REDUCING ELBOW 


REDUCING WELDING ELBOW 


One weld is eliminated when the Midwest 
Reducing Elbow is used to change both direc- 
tion and pipe size in a welded pipe line... you 
make only two welds instead of three. This 
exclusive Midwest Fitting takes the place of 
both a standard elbow and a reducer, as shown 
above. This saves time and money, produces a 
smoother, cleaner, better appearing job. In 
addition, the gradual reduction, smooth curve 
and absence of abrupt neck reduce turbulence, 
Insulation is also easier. 


ANY, Inc. 
Louis 4 Mo. 


3-645 
shicago 

Rr a 5 

2.40 Churee=- 

otk Ie” § 

Sales Offices: New Y9 me: Angeles 33 


dg- F 

Marquette yet Shell a 
ston 2-4" Roc 

Hea rianke ; ee e 

° 426 First 5 


>t 
Bldg- 
oy = 


I | 


x 


REDUCER 


as 


STANDARD ELBOW 


SAVES WELDING 
SAVES MONEY 

SAVES TIME 

REDUCES TURBULENCE 
IMPROVES APPEARANCE 


All the advantages of Midwest Standard Elbows 
are to be found in Midwest Reducing Elbows 
. . . unusual dimensional accuracy, beneficial 
effect of working metal in compression, stress 
relieving, etc. Center-to-end dimensions are the 
same as for standard elbows with which they 
are interchangeable. 


This reducing elbow is one of many Midwest 
Welding Fittings designed to reduce the cost 
and improve the quality of welded piping. Write 
for Bulletin WF-41 for complete information. 


MIDWEST WELDING FITTINGS IMPROVE 
DESIGN AND REDUCE PIPING COSTS 
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CONSTRUCTION DETAILS 


that cut pump maintenance costs 


1. Bronze Wearing Rings 
They protect the casing and 
cover from wear — are fe- 
newable. A long-life feature. 








2. Generous Packing 
Means less leakage, less serv- 
icing “Electrifugal” pumps 
have five or more packings. 


5. Lo-Maintenance Design 
Pump and motor in one frame 
eliminates alignment troubles, 
means fewer parts, 


4. Quick, Easy Servicing 
All parts readily accessible. 
Maintenance time cut to a min- 
imum, 


3. Seal Cage and Valve 
Gives positive control of water 
seal pressure. Made of bronze. 


GET THEM ALL... 


These fine-construction features are ig en 
to longer service — lower pumping costs. Look 
for them in the pump you buy. 

You get them all — and more — in an Allis- 
Chalmers “‘Electrifugal” pump. By mounting 
pump and motor on the same shaft and in the 
same frame, Allis-Chalmers engineers not only 
save space, but they simplify construction and 


reduce cost, They give you a pump that’s quick- 
ly installed — operates in any position — has 
almost endless applications, Made in stock sizes 
from 34, to 25 hp. 


PART OF THE COMPLETE LINE 
Other Allis-Chalmers centrifugal pumps and 
motors in capacities to 170,000 gpm! Single 
suction, double suction and multi-stage. Call your 
Allis-Chalmers office or dealer — or write 
for bulletin No. B6018. ALLIs-CHALMERS, 
MILWAUKEE 1, WISCONSIN. A 2038 


ALLIS © CHALMERS 
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Designed for a Cuban textile mill, the 


surface condenser illustrated is a two 
pass direct flow type with more than 


6% miles of 34” tubing. 


Serving a 5,000 KW automatic ex- 
traction turbine and condensing a 
maximum 60,000 Ib. of steam per 
hour, this condenser is designed to 
handle widely varying loads at re- 
quired vacuum. 


Differential spacing of tubes, a Foster 
Wheeler development, insures uni- 
form penetration of steam to all con- _. 
densing surfaces. 














Foster Wheeler condenser passing the Maine Memo- 
rial, Havana, Cuba. This 60,000 Ib. condenser trav- 
eled 1,500 miles by rail, ship and truck from Foster 
Wheeler’s Carteret, New Jersey plant to Havana. 


Experience has proved conclusively 
that the five basic requirements of an 
efficient condenser are distribution, 


penetration, air scavenging, devapori- 


zation and high condensate temper- 
ature. Foster Wheeler designs, prod- 
uct of fifty years’ practical applica- 
tion in condenser engineering and 
construction, certify technical excel- 
lence in meeting these requirements. 


FOSTER WHEELER CORPORATION 
165 sirspaaseain New York 6, N. Y. 


Foster War 1 
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Late Offers 
SPECIALIZED CONSULTING SERVICE 
The activities of the Betz organization are by no means limited to 
the regular chemical conditioning and control of boiler and cool- 
ing waters. Typical of the completeness and diversification of 
services offered in the field of water conditioning are those of the 
Consulting Division. Here is an entirely separate unit, staffed with 


chemical, mechanical and sanitary engineers, qualified through 
years of collective experience to make unbiased recommendations 


for the solution of problems involving the conditioning of indus- 
trial or municipal water supplies—or for treatment and disposal 


of industrial wastes. 
unique in character as to require study by specialists in order to 


reach a solution that is both operationally and economically 
feasible. Such studies made by the staff of our Consulting Division 


Many, if not most water or waste treatment problems are so 
have saved money, effort and production time for hundreds of plants. 


The Betz organization has a force of over forty field engineers 
located in industrial centers throughout this country, Canada and 


Mexico. These men, at no obligation to you, will be glad to call 
for a personal discussion of these consulting services, or write to 


the main office direct for additional details. 
SEND FOR the illustrated brochure which gives a complete 
outline of Betz Consulting Division Services—their fields 
of application—the manner in which they are extended— 
and typical functional design drawings of actual treat- 
ment plants. Ask for the Consulting Division Booklet-“B” 
W. H. & L. D. BETZ, Gillingham & Worth Streets, 


Philadelphia 24, Penna. 


BEIZ 


BOILER WATER CONDITIONING ¢ COOLING WATER CONDITIONING 
INDUSTRIAL WASTE TREATMENT 
Cover photograph from the Betz Indicator, a monthly publication devoted to the chemistry and practical 


applications of water conditioning. The Bets Indicator will be mailed without charge at your request. 
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COTTONSEED OIL COOKER 








drainage te 


Correct king tem-- 


maintenance of coo 


peratures: 








HERE’S 


STRONG’S 











o 
uggeilon 
3 
1) Since temperature varies directly 
with steam pressure install 


Strong's variable pressure reduc- 


ing valves (Type K with Anum- 








Metl disc and seat and integral 
strainer) on inlets of each sec- 
tion. Pressure gauges in reduced 
side of line provide easy visual 
control, eliminating maintenance 


of temperature regulator bulbs. 








Use Strong's Series 80 inverted 
bucket traps with Anum-Metl 
valves and seats to drain each 


section. Insure positive drainage 











and uniform cooking of meats. 


Small Strong series 70 inverted 
bucket trap with Anum-Metl valve 
and seat drains main header, 
insuring a constant supply of live 


steam at each reducing valve. 














Time-temperature processes depend on both! 


Cottonseed cookers, in common with all time-tempera- 
ture steam processes, require both accurate pressure 
control and complete, automatic condensate removal. 
In this case, bright, high-quality oils depend upon how 
accurately equipment operates. 

Knowing the problems involved, and having the 
steam specialties needed to solve them, Strong steam 
engineers can give unbiased, practical recommenda- 
tions that insure satisfactory operation of your time- 


temperature processes. This calls for close attention to 
drainage equipment to fit the variables in each instal- 
lation, determine peak loads, time required to reach 
temperature, etc. 

For any trap need, open or inverted bucket, float, 
float and thermostatic—in cast or semi-steel, forged or 
welded construction—call on 


STRONG, CARLISLE & HAMMOND CO., Cleveland 13, 0. 


= 
Blast Trap 
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nother Springfield steam gen- 
rating unit! Purchased for the 
ity of Brownsville, Texas, southern- 
host municipal plant in the United 
ates, it will produce 90,000 lbs. of 
eam per hour at 420 p.s.i. and 750° F. 
signed for 82% efficiency with 
atural gas, the plant will operate 
h the open with housing structure to be added later 
hen building construction conditions permit. 





Springfield offers a wide range of modern steam 
terators for power, process, and heating service. 
Mingtield service includes design, fabrication and 
ection of units complete with firing, draft, and control 
ipment—all taken on a “Single Responsibility” 
ntract. We will be glad to submit a 

esal covering your requirements. 

HINGFIELD BOILER CO., 1951 E. Capitol 

t, Springfield, Ill., U. S. A. 


Te. * Den: 
‘Sure, mi to 450, hag i. 
bs 
Per 














STEAM GENERATING UNITS 
ANY SIZE — ANY FUEL — 


ANY PRESSURE 





The obviously neat design of this compact, self- 


contained, multi-stage geared turbine generating unit 


is typical of its highly refined design throughout. 


For turbines of advanced design for all services 
consult De Laval engineers. Representatives are located 


in principal cities from coast to coast. 


T4 
TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS. 


STEAM TURBINE 
COMPANY 
= TRENTON 2,NEW JERSE 


SALES OFFICES: ATLANTA + BOSTON - CHARLOTTE - CHICAGO + CLEVELAND + DENVER - DETROIT - OULUTH - EDMONTON - GREAT FALLS - HAVANA + HELENA - HOUSTON - KANSAS CITY - LOS ANGELES - MONTRER 
NEW ORLEANS - NEW YORK + PHILADELPHIA - PITTSBURGH - ROCHESTER - ST. PAUL - SALT LAKE CITY - SAN FRANCISCO - SEATTLE - TORONTO - TULSA - VANCOUVER - WASHINGTON, OC - WINNIPR 
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rebLPrruk oULEe WINS 


BOILERS, AUXILIARIES 


1 Fire-Tube naman” gad >» (13th 

Edition) covers the lin full- 
length .and submerged ieee s.- 
made by this company. The boilers de- 
scribed range in capacity from 3 to 110 
hp and may be manually or mechanically 
fired. Description covers; material, open- 
ings, handholes, fire door, fusible plug, 
standard equipment, additional equipment, 
etc. A full page table gives complete spe- 
cifiications for the units. The Brownell 
Co. 


2 Steam Generator—This new bulletin 
1214 outlines the features of a steam 
generating unit which escribed as 
capable of developing full steam pressure 
in as little as 18 minutes. It describes how 
the unit comes completely assembled for 
easy installation with the boiler, oil bur- 
ner, condensate return system and auto- 
matic control system mounted on a struc- 
tural steel base. Orr & Sembower, Inc. 


3 Heat Transfer Apparatus—A _ con- 
densed and _ self-indexed Bulletin 
1261 has just been issued by this company 
covering its line of heat transfer apparatus 
for chemical process work. The bulletin 
illustrates and concisely describes more 
than 20 different types of evaporators, 
heaters, coolers, condensers and heat ex- 
changers for liquids, vapors and gases of 
all kinds. A two-page index table quickly 
shows suitable unit for handling specific 
fluids. The Griscom-Russell Co. 


4 Conversion Oil Burners—Complete 
lata on the company’s line of in- 
dustrial conversion burners is contained in 
Bulletin LD-4-6H. Theme of the bulletin 
centers around three features which are 
called the Flame Former, Iris Shutter and 
Tear Drop Valve. The catal also illu- 
strates the different types of filers with 
which the burner may be used and pre- 
sents two typical oil piping diagrams. 
York-Shipley, Inc. 
5 Steam Jet Air Ejectors—This 8-page 
bulletin covers the company’s line of 
steam jet air ejectors and shows various 
application. for power plant, industrial and 
marine use. It contains engineering data, 
specifications, graphs and tables to help 
the engineer to select suitable equipment. 
Line drawings and photographs are used 
profusely in the bulletin to explain the 
various details of operation and construc- 
—— Service and Engineering 
o., Inc. 


5 Small Scotch Marine Boilers—Bul- 
letin B-3050 is concerned with the 
new ‘“Wee-Scot” Scotch marine boilers 
which have been designed to make avail- 
able to industry a small boiler which re- 
tains all the prachical advantages of con- 
struction, economy, efficiency, installation 
and maintenance of power ilers of 
larger sizes. The bulletin contains four 
pages and tells. about the construction, 
standard equipment, ratings and specifica- 
tions of this unit. Line drawings and 
dimensioned drawings aid in the descrip- 
tion. The ee ts Iron Works Co., Div. 
of Struthers Wells Corp. 
7 Controlling Boiler Feed Water—Here 
is an ——- bulletin 453 which de- 
scribes the method of controlling boiler 
feed water for. the new generating station 
of the New York Naval Shipyard. 
tographs, charts showing loa 
steam demand, boiler meter and 
water charts, and — material of 
gg data assist in telling the story 
is installation. Northern Equipment 


8 Bo iler, Fuel Burners, etc.—Catalog 
GC-10 is @ 12-page condensed catalog 
of regular products for stationary power 
—, Each class of equipment is sum- 
marized and illustrated; pictures dre in- 
cluded of typical units in each class group 
of boilers ranging from 1000 lb per hr 7 
,000 lb per hr capacity with steam 
pressures up 1800 psi and 955 F total steam 
temperature. Seven types of stokers are 
included as well as the bowl mill, hori- 
zontal and tangential burners for pulver- 
ized coal, superheaters, economizers and 
air heaters of both the plate and tubular 
type. Combustion Engineering Co., Inc. 
9 Condenser Injector—This 4-page bul- 
letin tells about the com) ~~: Wiz- 
ard condenser injector which described 
as instantly sto) = tube leaks while the 
condenser cont: to operate. It de- 


scribes the construction, operation and 
installation of the unit and lists user of 
the injector. Line diagrams and photos 
increase the helpfulness of the _ booklet. 
Condenser Service & Engineering Co. 


ELECTRICAL 


10 Fluorescent Lamps Guide—Booklet 
A-4759 is a 24-page bulletin which 
covers basic principles and operating char- 
acteristics of fluorescent lamps and aux- 
iliaries. The essential structure and opera- 
tion of the mercury vapor electric dis- 
charge tube with its phosphor coating is 
shown diagrammatically and SS rat- 
ings are listed for important of 
fluorescent lamps. The booklet ~ ex- 
plains, with the aid of sketches and dia- 
grams, the construction and function of 
ballasts, starters and lampholders. In the 
section on operating characteristics, mor- 
tality and replacement rate curves help to 
explain the factors affecting lamp life and 
maintenance. Westinghouse Electric sae 


11 Capacitor Motors for Jet Pumps— 

new Bulletin, GEA-4443, ae 
covers the company’s capacitor-motors for 
jet pump drives. Features of construction 
of the motors are pointed out by means 
of cut-away illustrations with labeled 
parts which are referred to in the accom- 
panying text. Illustrations of the integral 
parts of the motors are given. Informa- 
tion on how the motor operates, dimen- 
sioned line drawings and tables of dimen- 
sions add to the booklet’s usefulness. Gen- 
eral Electric, Schenectady. 


2 Synchronous Motors—‘Selection and 
Application of Synchronous Motors 
and Synchronous Motor Control,” is the 
title of Pub. No. 1068 recently announced 
by this company. It’s a 2-color, 24-page 
booklet with over 50 illustrations, of which 
more than half are diagrams or tables. A 
comprehensive treatment in simple lan- 
guage of operating characteristics, power 
factor, torques, flywheel effect, speeds, ex- 
citation, starting kva, braking, etc. Elec- 


tric Machy. Mfg. Co. 
13 Low Speed Synchronous Motors— 
Compactness, accessibility, good line 
power factor and other advantages of El- 
liott synchronous motors, operating at 
speeds of 450 rpm and below, are covered 
in new file size bulletin. Also gives de- 
tailed views of major construction fea- 
tures. Elliott Co. 


1 4 Motor Selection Guide—Briefly, these 
are the data presented in this use- 
ful book: motor characteristics; construc- 
ae gh reer aes engineering data; list 
prices; dimensions; _ control; 
motors; and where to buy. Th 
been carefully put together to give the 
utmost speed in use consistent with the 
problem of doing a complete and compre- 
hensive job. Allis-Chalmers. 


PUMPS, COMPRESSORS, FANS 


15 Rotary Blowers—Bulletin 22-23-B-12 
is a 24-page issue covering rotary 
positive blowers. In addition to numerous 
installation photographs, there are char- 
acteristic curves, cross sections, and ex- 
ploded views to show the operating prin- 
ciple and construction features. Relief 
valves and other accessories are illustrated 
and described. Another feature of the 


booklet is a page of detailed specifications 
and a table of standard sizes covering gear 
diameters from 8 to 22 in. Roots-Conners- 
ville Blower Corp. 
16 page ee ny Pump Control—Reprinted 
in 28-page folder are the six useful 
articles on Centrifugal Pump Control writ- 
ten by Ignor Karassik and published in 
Power Plant Engineering. Deals with char- 
acteristics of centrifugal pumps, basic op- 
erations of pump controls, types used, etc. 
A valuable reference for all plant engi- 
neers. Worthington Pump and Machinery 


Corp. 
17 Horizontal Duplex Pumps—Bulletin 
230 covers the company’s horizontal 
duplex piston pumps. It is a four page 
number and gives complete information 
including detailed description of the spe- 
cial mechanical features, metal specifica- 
tions, sizes, capacities and dimensions. 
Automatic pumps and receivers are also 
illustrated and described in the same bul- 
letin. Warren Steam Pump Co. 


1 Marine Jet Pumps—Bulletin 46, Cata- 

log 200A and A are attractively 
bound in a loose-leaf folder and describe, 
respectively, the company’s jet pump boos- 
ter, strainers and foot valves, and jet 
pumps for marine service. The jet pump 
booster is described as making accessible 
hard-to-get-at water supplies. The other 
bulletins tell all about the jet ps, give 
capacity tables and curves and directions 
on the selection of the proper jet pump. 
They are well illustrated. Derbyshire Ma- 
chine and Tool Co. 


19 Compressors—This 20-page Bulletin 
338 describes the company’s hori- 
zontal compressor units. It describes in 
detail the various exclusive design features 
and emphasizes the advantages of hori- 
zontal compressor cylinders with V-angle 
power cylinders in the same vertical plane. 
The bulletin also includes a cross-section 

m showing the location of various 
components. Numerous other illustrations 
show parts and tabular material gives the 
specifications of the units. The Cooper- 
Bessemer Corp. 


INSTRUMENTS 


20 Bs Pyrometer Supplies Buyers’ Guide— 
Bulletin No. 100-1 is a 40-page cata- 
log which presents clear and concise in- 
formation for instrument men on how to 
order thermocouples, protecting tubes, ther- 
mocouple wire, lead wire, insulators, etc. 
The booklet also contains complete de- 
scriptions and prices on various types of 
standard thermocouples for applications in 
all industries. Dimensioned line drawings 
are used profusely throughout the boy to 
aid in ordering. The Brown Instrument Co. 


21 Instruments—This new 40-page, full 

color catalog describes industrial in- 
struments and gages manufactured by this 
company. Included are complete descrip- 
tions and gyre of pressure gages, 
vacuum gages gages, compound 
gages, combination vanes pressure and 
thermometer gages and many others. The 
Electric Auto-Lite Co. 


22 Speed Indicators—Bulletin 1815 tells 
about this company’s chronometric 
tachometers. It gives e unit’s 
ratings, method of oO ayo tells a 
the counting mechan and potats poe 


Coupon must be filled in completely to secure literature you re- 
quest. Pasting coupon on penny postcard saves time and money. 











its accuracy. Cases and accessories are de- 
scribed and a table of specifications is pre- 
sented. A list of prices for accessories to 
the speed indicators is a useful part of the 
bulletin. James G. Biddle Co. 


METAL REPAIRS, WELDING 


23 Metal Repairing—A 24-page Bulletin 
103, which tells about this manufac- 
turer’s cold metal repair system and serv- 
ice. The process is described as a method 
of making cold repairs of cracked, broken 
or weakened machine parts or pressure 
vessels of cast or forged metal, in many 
cases where welding is impracticable or 
impossible. The various methods of mak- 
ing the repairs are outlined in the booklet 
and line drawings point out the features 
of repair. Typical jobs such as turbine 
casings, shear frames, crank shafts, diesel 
liners and diesel sections are illustrated 
and described. Technical aspects of the 
repairs are covered in one section. Meta- 
lock Casting Repair Service. 
24 “Difficult Welding” Electrodes—This 
16-page bulletin describes a new 
type of electrode designed to prevent un- 
derbead cracking in the welding of “‘diffi- 
cult-to-weld” steels. The bulletin gives 
complete information on Type HTS, a 
lime-ferritic electrode which will weld suc- 
cessfully such materials as the high sul- 
phur-free machining steels used in mold 
and die work, high carbon steels, cold 
rolled steels and cast iron. Tables give 
full data on the physical properties and 
chemical analysis of Type HTS deposit. 
Metal & Thermit Corp. 


MAINTENANCE 


25 Building Maintenance Materials—This 
8-page bulletin on building mainte- 
nance is said by the manufacturer to be 
of interest to public utilities, federal and 
state agencies and municipalities. It de- 
scribes the company’s materials for main- 
tenance of incinerators, sewage disposal 
plants, water works and power plants. The 
booklet is entirely composed of tabular 
material which lists the name of the mate- 
rial and opposite it the purpose which it 
serves in the various buildings. Stonhard 
Company. 
26 Portable Cleaning Units—This 4-page 
catalog tells about an all-purpose 
portable cleaning unit for use in power 
plants and industrial establishments. The 
features of the unit are detailed and a 
list of specifications is given. A line draw- 
ing of the unit, on which the various parts 
are named, adds to the clarity of the de- 
scription. U. S. Hoffman Machinery Corp. 


PIPE, FITTINGS 


27 Strainers and Separators—Bulletin 

46-50 is a 16-page number which is 
entirely devoted to this company’s line of 
strainers and separators. The bulletin gives 
dimensions and prices an Y type strainers, 
T type strainers, large pipeline Macomb 
type strainers for water or oil service, hori- 
zontal and vertical separators for steam, 
air or gas service as well as receiver separa- 
tors for various installation conditions. 
The booklet is profusely illustrated with 
line drawings and photographs. American 
District Steam Co. 


28 Flexible Couplings—tThis 36-page 
catalog covers the company’s line of 
flexible couplings. General construction 
details and features are described and in- 
stallation and operation data is covered 
thoroughly. Data regarding each of the 
several types of couplings includes dimen- 
sioned drawings and tabular material of 
engineering data. The back section of the 
booklet deals with special applications. 
American Flexible Coupling Co. 


29 Prefabricated Piping Systems—Bul- 

letin 546 describes a new and com- 
plete prefabricated underground and over- 
head conduit piping system, a continuous 
jacketed piping system, and a continuous 
extruded lead lined piping system. Line 
drawings in blueprint form are used to 
show the feature of these piping systems 
and dimensioned drawings accompany a 
tabulated list of dimensions. There are 6 
pages in the booklet. E. B. Kaiser Co. 


30 Guide for Pipe Users—A new 56-page 

catalog, featuring application of light- 
weight pipe in diameters from 4 to 30 in., 
has just been issued by the Naylor Pipe 
Co. Installation photos show application 
of Naylor Lockseam Spiralweld pipe in 
fields in which light-weight pipe is used to 
advantage. Along with valuable data on 
pi structure are sections on precision 
abrication and pipe connections including 
an entirely. new type of coupling which 
saves time and labor for users. 


31 Packless Expansion Joints—This 8- 
page bulletin tells all about the five 


types of packless expansion joints which 
have just been announced by this manu- 
facturer; they range in size from 25 psi 
max. to 1000 psi maximum. Dimensioned 
drawings, tables of dimensions, and lists 
of specifications are included for each of 
the various types. An explanation of the 
features of the new design is presented 
and the bulletin tells about the special 
types which can be made to order. Magni- 
lastic Division, Gook Electric Co. 


32 Try-Cocks Bulletin—Bulletin WG-1815 
is a 4-page piece which completely 
describes the company’s Sealtite try-cocks. 
Two types are shown—weight-operated and 
lever-operated; a cut-away view shows the 
interior construction of the unit. A quota- 
tion from the ASME power boiler code is 
presented to illustrate the need for these 
devices and their operation is outlined in 
detail. Dimensions, prices and parts lists 
are given on the last page of the folder. 
Yarnall-Waring Co. 
33 Safety, Relief Valves—Twenty basic 
designs of improved safety and relief 
valves are described and illustrated in a 
new condensed Bulletin 40. The valves de- 
scribed have been custom-built to users’ 
specifications—users in the chemical, petro~- 
leum, marine and equipment manufactur- 
ing fields assisted in their design. The 
bulletin gives the essential construction 
and operation specifications briefly. Valve 
designs described include high pressure 
types, liquid relief, diaphragm relief, full 
venturi and semi venturi types of safety, 
relief, safety-relief and pop valves. Farris 


Engineering Co. 
TOOLS 

34 Tools, ‘Metal Etchers, Chucks—This 

24-page catalog, designated as Form 
MTC-1245, covers several items in the com- 
pany’s line. Included are pneumatic drills, 
pneumatic screwdrivers, file and die grind- 
ers, riveting hammer, pneumatic tool ac- 
cessories, dust collectors, live centers, bal- 
ancing ways, metal etchers, demagnetizers, 
etc. The booklet is well illustrated and 
contains specifications and materials list- 
ing. Ideal Industries, Inc. 
35 Pipe and Bolt Tools—Form CC 4-24-46 

is a 4-page price list and bulletin 
telling about the company’s line of pipe 
and bolt machines, die heads, ratchets and 
cutting oil. Brief descriptions, illustrations 
and prices of each of the items are con- 
veniently grouped together for easy ref- 
erence. Beaver Pipe Tools. 


TRANSMISSION, DRIVES 


36 Magnetic Drives—A data booklet that 
starts out with a detailed description 
of the method of regulating the output of 
mechanical draft fans with these magnetic 
drives. Next, a section is devoted to a re- 
port on how the drive itself works. Both 
sections are illustrated and performance 
curves are given. Parts are illustrated and 
line drawings show how the drive is adapt- 
able to various requirements. Electric Ma- 
chinery Mfg. Co. 
37 Reconversion Inventory of V-Belt 
Drives—Handy check list for each 
machine shows: 1. Present condition of 
drive; 2. Condition of belt; 3. Condition 
of sheaves; 4. Drive engineering; 5. Belt 
engineering. Offers practical tips on cor- 
recting scuffing, slip burn, oil swelling and 
abrasion. Allis-Chalmers Mfg. Co. 
38 Transmission Belting—A new catalog 
section on transmission belting has 
been published by the B. F. Goodrich Co. 
Featured is Highflex, which was the first 
successful square edge, foldless hard duck 
transmission belt when it was introduced 
in 1925. Details of the manufacturing and 
testing program for each foot of this belt 
are given, as well as its advantages in 
service. 
39 Conveyor Idlers—Bulletin 463 covers 
the complete line of this company’s 
conveyor idlers. Photographs, tables, charts, 
diagrams, cutaway views are used profusely 
to illustrate and describe the items. The 
first section of the book is devoted to the 
proper selection of idlers. Then follows a 
large two-page cutaway illustration show- 
ing details of construction. Then comes a 
section with a description of the complete 
iine of standard idlers; then a section on 
special application idlers, Chain Belt Co. 


MISCELLANEOUS 
40 


High-Heat Resistant Coating—This 

new bulletin tells about Thur-Ma-Lox, 
@ material which protects metal surfaces in 
power and process equipment against tem- 
perature damage from sub-zero to red hot. 
The bulletin lists the story of these coat- 
ings, what they do and how they are ap- 
plied. Typical applications for two types 
of the coating are given. The Dampney 
Company of America. 


41 Chemical Proportioning Equipmen:— 

Bulletin 1714 covers chemical propor- 
tioning equipment for seagoing service. 
There are four pages in the bulletin. Tank 
specifications and tank materials are listed 
and the two units—for high or low pres- 
sure—are described fully and are illus- 
trated. Tabular material assists in the de- 
scription. Proportioneers, Inc. 


42 Fuel Oil Treatment—A 4-page bul- 
letin, telling about the company’s 
treatment for fuel oil called “No Sludge,” 
has just been issued. Advantages of using 
the treatment such as stepping up effi- 
ciency and reducing operating costs are 
explained, A list of dosages and applica- 
tions are also given. A free test offer of 
the treatment is explained on the first 
wef of the bulletin. Dominion Chemical 
o., Inc. 


43 Condensate Oil Removal—A newly is- 

sued bulletin deals with the advan- 
tages of pre-formed floc type of conden- 
sate oil removal filter. Details of the op- 
eration of rake agitator and rotary sur- 
face washer units are also given. The 
Permutit Co. 


44 Acidity-Alkalinity Indicator—This 8- 
page bulletin reviews the necessity 
for laboratory control of acidity and 
alkalinity and the history of the use of 
methyl-orange in the laboratory. It then 
goes on to tell about the methyl-purple 
indicator which the company has just de- 
veloped and recites its advantages over 
the methyl-orange. List prices and tabular 
listing of advantages are given and a free 
agg sample is offered. Fleisher Chemical 
0. { 


45° Diesel Tractor—MS-290A is an illu- 
strated}'24-page catalog which tells 
about the company’s new HD-7 Diesel trac- 
tor which can be used for many applica- 
tions around the power plant—coal pack- 
ing, carrying heavy loads around the plant 
yards, general construction, leveling, etc. 
Given prominent display in the catalog 
are facts about the General Motors 2-cycle 
engine, the unit injector, transmission con- 
struction and the sealed truck wheels. 
Allis-Chalmers Mfg. Co. 


4 The ABC’s of Modern Plastics—Here 

is a beautifully prepared little book- 
let (36 pages) which provides a brief out- 
line of the origin, preparation and uses of 
plastics and of their importance in modern 
living. Complex technical processes are de- 
scribed in terms of everyday living and 
further explained in colorful charts and 
lively illustrations. Some of the subjects 
discussed are thermosetting and thermo- 
plastic materials; molding and extrusion; 
all types of laminating; plywood molding 
and wood bonding; impregnating and seal- 
ing. The booklet also shows many possible 
future uses of these materials. Bakelite 


Corp. 
47 Catalog of American Standards—This 
complete list of American Standards 
Assn., standards should serve as a valuable 
reference material to engineers, manufac- 
turers and sales organizations. It presents 
a price list of American standards; it covers 
civil engineering and construction; me- 
chanical engineering; electrical engineer- 
ing; automotive; transportation; ferrous 
metals and metallurgy; non-ferrous metals 
and metallurgy; rubber; chemicals; tex- 
tiles; mining; wood; pulp and paper; mis- 
cellaneous; and commercial standards. 
There are 24 pages. American Standards 
Assn. 
48 Grinding Wheels—This 32-page book- 
let covers grindi wheels and other 
abrasive products of this manufacturer. It 
presents suggested specifications, list prices, 
shows portable grinder equipment, tells 
about the new “Resinoid” foundry wheel 
and disc grinders, and uses photographs, 
line drawings and tabular material in an 
effective manner. The booklet is printed 
in three colors. Norton Company. 


49 Packings—A new 64-page catalog 
containing complete descriptions with 
illustrations of all the various styles and 
types of mechanical packings in the com- 
pany’s line has been issued. The manu- 
facturer points out that it is the most 
complete reference on packings it has ever 
issued. are five pages of charts 
showing the type of service each packing is 
recommended for. The catalog is attrac- 
tively printed in two colors, contains 4 
short history of the manufacturer and in- 
cludes ‘illustrations of its five plants. 
Tabular material adds to the book’s use- 
fulness. Raybestos-Manhattan. 
50 A Story of Sound—This Bulletin No. 
120, “A Story of Sound,” contains 
36 pages and tells, in simple language, of 
the intricate phenomena of sound. It also 


(Continued on page 168) 
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NALCO REPRESENTATIVE 
TULSA, OKLAHOMA 





VER a quarter-million water treat- 

ment service jobs in the United States 
alone sounds like a huge order. Yet, for 
best boiler performance and lowest 
maintenance and repair costs, every steam 
generating unit needs the advantages of 
thorough, made-to-order water treat- 
ment... No two plants have precisely 
the same water and operating condi- 
tions, so individualized water treatment is the 
obvious answer wherever steam generation costs are a factor. 
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Nalco offers such a service ... For large and small plants ... High or low 
pressures ... And Nalco’s only business is water treatment. Details 
on a complete water treatment survey and recommendations for 
your plant sent on request. 


lf 
b NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to: 
luminate Cheyn : 
upladacat 
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The new equipment items in this section are identified by letters which precede the 
headings. When further information is desired regarding any of this equipment 
write this corresponding letter on the coupon in the Helpful Bulletins section, cut 
it out and send it to Power Plant Engineering, 53 West Jackson Blvd., Chicago 4, Ill. 


New Cheek Valves. This 

newly developed check valve 
has been announced by Grove Regu- 
lator Co. Operation of the valve is ef- 
fected by a synthetic rubber tube, 
stretched over a slotted, cup-shaped 
metal core, which expands to open 
and contracts to close. It is pointed 
out that due to the fact that this 
tube closes instantly on balanced flow, 
prior to the commencement of back 
flow, there is never any tendency to 
establish pressure impulses, shock or 
water hammer through the flow line. 
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The flexible tube possesses a uni- 
form and constant spring rate which 
avoids inertia being set up to cause 
operation beyond flow requirements. 
Because of its self-compensating and 
wear resistant factors, the manufac- 
turer says, this unit is parcticularly 
suited for handling even the most 
highly corrosive and erosive air, gases 
or liquids. 


8 Waterproof Coating 

for Porous Walls. The 
new coating devised by Truscon Lab- 
oratories and recently put on the 
market under the name of Tite-Wall 
is described as economical, easily ap- 
plied, as covering in one coat and 
preventing rain from penetrating cin- 
der and concrete block walls. 

Tite-Wall may be used on practi- 
cally any rough, porous surface but 
especially on concrete and on cinder 
block. It is said to be a “natural” for 
cinder block, for basement walls or 
for outside walls. Tite-Wall is mixed 
with water, which makes it econom- 
ical; it paints out like an oil paint, 
even on rough surfaces. 

When applied in 2 coats it has re- 
markable water-resisting properties. 
Exterior block walls which leak like 
a sieve at every rain are successfully 
waterproofed with two coats of Tite- 


Wall. Even in damp basements a con- 
siderable reduction of dampness and 
seepage is noticed where 2 coats of 
Tite-Wall are applied to previously 
wet inside cement or block walls. 


C Ball Bushing for Lin- 

ear Motion. There are two 
fundamental mechanical motions — 
rotary and linear. Bearings for linear 
motion, until now, were just plain 
sliding bearings. The recently devel- 
oped Ball Bushing for linear motions 
is a contribution of importance. 

Thomson Industries, Inc., announces 
the standardization and production of 
their round shaft type Ball Bushing. 
Production of this new anti-friction 
bearing now brings to the designer a 
bearing for his linear motions that 
possesses all the advantages and 
economies that ball bearings impart 
to rotary motions. 

In addition to the reduction of wear, 
friction and maintenance afforded by 
all types of anti-friction bearings, the 
availability of Ball Bushings offers 
the engineer a solution to two trou- 
blesome problems inherent to plain 
sliding linear bearings. 

The oil film, over the exposed sur- 
face of the shaft upon which the plain 
bearing’s operation depends, deterio- 
rates due to oxidation and becomes 
gummy and grit laden. Elimination 
of the obvious consequences of this 
condition is a major contribution to 
modern mechanism design. 

Plain linear bearings require a 
large length to diameter ratio to pre- 
vent cocking and binding. Free rol- 
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ling Ball Bushings sharply reduce 
this dimension requirement and per- 
mit startling design economies. 

They also offer the other advan- 
tages of ball bearings, such as sav- 
ings from the use of smaller drive 
motors, gears, linkages, etc.; operat- 
ing economies due to redueed load; 
longer life; increased reliability; less 
servicing; higher operating speeds and 
sustained precision. 


Standard Ball Bushing sizes vary 
from % in. shaft size to 4 in. Sizes 
from % in. to 1 in. vary in % in. 
steps; from 1 in. to 3 in. in % in. 
steps and from 3 in. to 4 in. in % in. 
steps. Production of some of the 
smaller sizes is now under way. Vol- 
ume production of the remaining sizes 
will be started as rapidly as the tool- 
ing for each can be completed. 


Motor and Generator 


Lime. A wide range of direct 
current motors and generators is now 
in large scale production by Bardco 
Mfg. and Sales Co. The motors range 
in size from 2 to kw. Four 


generators from 2 to 60 kw. Four 
frame sizes have been standardized 
upon in the interest of economical 
production. Class B_ insulation, of 
glass insulated wire and formed mica 
slot insulations, permits ratings of 
60 C temperature rise. High quality 
Duro paper insulation, cellulose ace- 


- tate rayon tape and synthetic enamel 


wire are used in insulating class A 
machines. These machines will not 
exceed 40 C rise in open and drip- 
proof frames. All field windings are 
impregnated with insulating varnish 
and baked, after assembly on pole 
pieces. Bronze brush boxes prevent 
corrosion, as does the final painting 
and rust-proof treatment given the 
complete generators or motors. 

Field rings are rolled steel with 
welded feet. Lighter weight for same 
output is achieved by this method in 
comparison with cast-steel field rings. 
All welded parts are stress-relieved 
by heat treatment. : 

Motors are available with series, 
shunt or compound windings at 115 
or 230 v and at either 1750, 1450 or 
1150 rpm. The generators are avail- 
able either shunt or compound wound, 
at 125 or 250 v and with the same 
speed variations as the motors. Drip 
proof covers for marine service are 
optional equipment. 
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AREA OF 
LEAK AIR STEAM WATER 

Number of Total cost Pounds wasted Total cost Gallons wasted Total cost 

Diameter cubic feet per | of waste per per month of waste per per month of waste per 

Inches month at 75 | month Ic per| at 160 |b. month 65¢ at 60 Ib. | month 16¢ per 

Ib. pressure | 1000 cubic feet pressure per 1000 Ib. pressure 1000 gallons 
Gap '/." | 13,468,000) $1,481.44 | 1,219,280 | $792.53 | 1,524,100 | $243.86 
]=@ °/;'| 7,558,500| 831.44 | 684,290 | 444.79 | 855,360 136.86 
@ 1/,'| 3,366,990| 370.37 | 304,820 198.13 | 381,020 60.96 
@ Y,'| 824,570 90.70 | 74,650 48.52 93,310 14.93 
@ 1/,"| 213,000 23.43 19,280 12.53 24,110 3.86 
e '/;," 52,910 5.82 4,790 3.1 5,990 .% 













































these figures. 


A single valve leak the size of a pinhead can waste 
enough air in a month to approximate the cost of a new 
valve. Steam leaks... water leaks... also take a heavy 
toll if neglected ... not to mention the wastage of such 


@ critical item as fuel. 


Where Lunkenheimer Valves are given ordinary care, 
such losses are held to an absolute minimum. These 
quality-built valves are designed to give extra long 
service with the lowest possible outlay of time, labor, 
f and money, for maintenance. 
_ Enlarged copies of the above chart for posting in 
your plant are available on request. Also avail- 
able are the services of your nearby Lunkenheimer 
Distributor. who is fully equipped to assist in solu- 
_ tion of your operating or maintenance problems. 
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Maybe you've never checked the actual cost of valve 
leakage. If you haven't, you'll doubtless be startled at 
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THE LUNKENHEIMER CO 


—=“QUALITY’=— 
CINCINNATI 14, 


NEW YORK 13 


OHIO. U.S.A. 
CHICAGO 6 


BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT. 318.322 HUDSON ST. NEW YORK 13, N.Y. 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
















E Dial Type Thermome- 


ter. The Bacharach Industrial 
Instrument Co. is now producing an 
all-metal, dial-type thermometer for 
indicating temperatures from 100 to 
950 F. It is provided with a slip-on 


handle which protects the operator’s 
hand when the instrument is in port- 
able use. The handle can be easily 
detached when the instrument is to 
be used as a permanently-mounted 
indicating thermometer. 

Features of this instrument in- 
clude: Quick response to temperature 
change; all-metal construction which 
gives maximum protection against 
vibration, shock, and rough handling; 
precision bi-metallic temperature ele- 
ment has no pivots, mechanical link- 
ages, or gears and is stated to provide 
sustained accuracy within 1 per cent 
of scale range; designed to withstand 
momentary over-scale temperatures 
within 10 per cent of scale range. 

Made with corrosion-proof stain- 
less steel stem 3/16 in. OD and 5 in. 
free length, with only 2 in. immer- 
sion required to obtain accurate read- 
ings. Also available with 3/8 in. OD 
stem having 9 in. free length. 


Corrosion Resistant 

Fan. A newly designed cor- 
rosion resistant fan of monel metal 
for damp or corrosive vapors, or of 
cold rolled steel for ordinary exhaust 
ventilation and cooling is now avail- 
able from the Moore Co. Made in 3 
to 5 ft diameters with features that 
give increased efficiency the fan is of 
the axial-flow ventilating type. A 
special high slip, slow speed, direct 
drive motor, equipped with perma- 
nently greased and sealed ball bear- 
ings makes it possible to mount the 
fan in any position. The motor is an 


18 pole, 375 rpm, 220 v, single phase 
or 220-440 v, three phase, with an 
input of 700 w. The motor is inter- 
nally cooled by circulating air within 
the hub of the fan without drawing 
in outside air that might be contami- 
nated. 


Guide vanes on the inlet side of the 
fan reduce the tendency of the air to 
corkscrew with the rotation of the 
blades. The blade tips revolve within 
a ring that reduces tip losses. The 
large hub eliminates that portion of 
the blade that has a low peripheral 
speed and thereby voids the possibil- 
ity of a backflow of air through the 
center of the fan. 


G Reeireulating Valve. 

The Hammel-Dahl Co. offers a 
recirculating valve to eliminate cen- 
trifugal pump failures resulting from 
insufficient flow of fluid through the 
pump, causing overheating and de- 
struction of the pump. 

Insufficient fluid flow arises from 
failure of fixed recirculating orifices, 
failure of prime mover to drive the 
pump at sufficiently high speed or to 
restrictions in the discharge piping. 

This system consists of an auto- 
matic recirculating valve operated 
from the fluid flow and designed to 
by-pass the minimum quantity of 
fluid required to eliminate pump 
overheating. As the quantity of fluid 
passing through the pump increases, 
the by-pass quantity is automatically 
throttled and is reduced to zero when 
the output of the pump is sufficient 
to prevent pump failure. 

The valve may be installed in ex- 
isting pump piping merely by remov- 


ing any convenient elbow in the dis- 
charge piping upstream of all checks 
and stops. With little or no flow 
through the pump, the by-pass is 
wide open, recirculating enough fluid 
to prevent overheating. 

If the discharge rate starts to in- 
crease, the plug in the automatic re- 
circulating valve approaches its seat, 
decreasing the quantity of fluid re- 
circulated. When the flow through 
the discharge line is of sufficient mag- 
nitude to prevent overheating of the 
pump, the by-pass valve closes tight, 
allowing all of the pump output to 
pass through the discharge line. On 
decreasing flows, the above cycle is 
reversed, thus providing fuli pump 
protection at all times with maximum 
efficiency. 


- Small Are Welder. 

A new a-c small arc welder 
especially designed for operation on 
single-phase lines of limited capacity 
supplying rural areas and small com- 
munities has been announced by the 
General Electric Co. Conforming to 
NEMA Standards and Edison Elec- 


tric Institute and Rural Electrifica- 
tion Administration requirements for 
farm welders, it is designed for the 
greatest possible protection for the 
operator and the equipment itself. 
The new welder is furnished in two 
ratings, 130 and 180 amperes, eithe: 
with or without capacitors. Small in 
size and light in weight, it occupies 
little floor space and can be easily 
moved about. It has two plug-in con- 
nections for the electrode cable, one 
for use with 1/16 in. or 5/64 in. elec- 
trodes and one for 3/32 in. % in, 
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and, in the larger rating, 5/32 in. 
electrodes. 

A welding current scale located. on 
the front of the welder is calibrated 
in electrode sizes rather than in am- 
peres. Current adjustments are made 
by means of a hand crank which pro- 
vides an infinite number of settings to 
accommodate the size electrode being 
used. An electrode gage consisting of 
a series of calibrated notches on the 
bottom edge of the front panel makes 
possible quick identification of elec- 
trode size. 

Designed into the new welder are 
several safety features which protect 
both the operator and equipment. 
The welder is constructed to use the 
lowest possible welding voltage con- 
sistent with good welding practice, 
and is enclosed in an electrically 
grounded metal case. In addition, it 
is protected against overload by a 
built-in circuit breaker. 

Included with the welder are 15 ft 
of electrode cable complete with plug 
connector ‘and fully-insulated elec- 
trode holder, 10 ft of ground cable 
connected to the welder with ground 
clamp attached, 10 ft of primary 
cable with a three-prong plug at- 
tached, and a wall receptacle. 

Furnished in the accessory package 
is an instruction manual, a hand 
shield, slag hammer, scratch brush, 
pair of welder’s gloves, Strike-Easy 
crayon, four pounds of Type W-25 
all-purpose mild steel electrodes and 
one pound = Type W-93 hard sur- 
facing electrodes. 


Cleaner for Plasties. 

The plastic windshields on air- 
planes presented quite a different 
problem for cleaning than the ordi- 
nary automobile windshield and other 
glass surfaces. Airplane operators 
soon discovered that they could not 
use the ordinary glass cleaning solu- 
tion on their plastic windshields be- 
cause they had a tendency to damage 
the surface. It therefore was neces- 
sary to develop a formula which 
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WORTH REMEMBERING!... 
CRANE Supplies all Piping Materials 








FLANGED 
pITTINGS 


It’s well worth remembering and using now—the 
service that simplifies all your piping jobs from plan 
to installation. And the one that assures uniform 
dependability in every part of piping systems. 

For example, on this compressor installation, look what 
it means to have the Crane line for your partner: 








—All valves and fittings, pipe, accessories, 
and fabricated piping units are specified 
from a single source. 

—One order to your Crane Branch or 
Wholesaler gets them all. 

—Undivided responsibility for materials 
speeds the job. Crane quality through- 
out guards against untimely breakdowns 
of piping, and excessive upkeep. 


In brass, iron, and steel equipment, Crane gives you 
the world’s most complete selection. There’s no limit 
on your taking advantage of this Crane service. Think 
it over—now! CRANE CO., General Offices: 836 
S. Michigan Ave., Chicago 5, IIl. 


gots AND Branches and Wholesalers Serving 
GASKETS ; 
All Industrial Areas. 


(Right) GREATER ADAPTABILITY 

Sor more services— Crane Stand- 

ard Iron Body Wedge Gate 

Valves. Improved body design 

reduces weight yet increases 

strength. Straight-through ports 

assure streamlined flow. All 

: parts developed to give depend- 
SCRENGS ‘ : able, durable service. For steam 
pressures up to 125 pounds; 200 

pounds cold. Patterns for every 
need.SeeCraneCatalog, page101. 





E 


VALVES e FITTINGS 
PIPE e PLUMBING 
HEATING e PUMPS 


FOR EVERY PIPING SYSTEM 
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would do a good job of cleaning with- 
out attacking the plastic surface. 
Under the name of Glit the Kano 
Laboratories have announced a spe- 
cial concentrated cleaner for both 
plastic and glass surfaces. This cleaner 
has an extremely low surface tension 
and high detergent qualities without 
the tendency to dissolve the surface 
of the sheet plastic or molded plastic. 

Glit is recommended for use also 
on auto windshields, neon lights, flu- 
orescent lights, window reflectors, 
show windows, desk tops, electric 
lamps. In fact, it quickly cuts through 
the grease and film and bug stains 
on any glazed, plastic or polished sur- 
face. It comes in a concentrated form 
to which three to seven parts of clean 
water are added, depending upon 
temperature. 


K Flareless Fitting. The 

Parker Appliance Co. announces 
the development of 
a new fitting for use 
in joining all types 
of metal tubing, in- 
cluding % hard 
stainless steel, in 
hydraulic and fluid- 
conveying systems. 
Eliminating the need 
for special flaring 
and assembly tools, 
brazing or soldering, 
the new fitting in- 
corporates a steel 
ferrule which, when 
body and enclosing 
nut are tightened up, 
acts to cut a shoulder in the tubing 
itself, thus providing a strong, tight 
sealing grasp for the assembly. The 
new fitting is expected to be particu- 
larly useful in high-pressure applica- 
tions and in installations where thick 
wall tubing is used. 

In the accompanying cross section, 
the arrangement which produces the 
cutting action can be seen. When the 
body “A” and the nut “B” are tight- 
ened, the confined ferrule “C’ is 
forced forward. The cone angle of 
the body contacts the ferrule, and di- 
rects its sharp forward edge down- 
ward. The reduction of section in the 
leading edge of the ferrule permits 
deflection of the extremity so as to 
afford good camming contact for the 
bite into the tube. Further tightening 
at specified torques forces the ferrule 
into the tube, casting up a shoulder 
to resist pull-out when pressure is 
applied in the system. The actual 
fluid seal is also accomplished by the 
compression of the ferrule, which has 
a negligible effect on the internal di- 
ameter of the tubing being fitted. 

To be available initially in % in— 
1 in. OD tube sizes, in all conventional 
shapes and materials, the fittings will 
be threaded identically in size and 
pitch with the correspondng flared 
fitting. 


t 





L 6-Ampere Variaes. 

A new series of Variac auto- 
transformers, designated as Type V-5, 
is announced by the General Radio 
Co., to replace the Type 200-C mod- 
els. Intended for the manual control 
of a-c voltage, these new Variacs in- 
corporate improvements in conven- 
ience, utility, reliability, appearance, 
and value. 

Through the use of grain-oriented 


60 . August, 1946—POWER PLANT ENGINEERING—Chicago, Iti. 








strip cores, both iron and copper are 





reduced for the same power rating. 
This weight saving is furthered by 





aluminum structural parts instead of 
steel and zinc. The over-all reduction 
in weight yields 25 per cent more kva 
per pound than previous models. 

The new unit brush is used, which 
can be changed without tools. "Proper 
brush pressure is assured by an ac- 
curate coil spring, and brush exten- 
sion is limited to prevent short-circuit 
damage through contact of the brush 
holder with the winding. 

Rated output current for 115-v. 
models is 5 amp; maximum current 
is 7. amp. Voltage output can be 
varied from 0 to 17 per cent above 
line voltage.. Volt-ampere rating is 
0.862 kva. 230-v models will handle 
0.575 kva with current ratings of 2 
amp, rated, and 2.5 amp maximum. 


Cireular Slide Rule. 

The precision of a 12-in. slide 
rule is combined with pocket-size con- 
venience in the simplified Calculaide 
Commerce slide rule developed by 
American Hydromath Co. Only 4% 
in. in diameter, this new type of cir- 
cular slide rule incorporates many 
advantages over both traditional slide 
rules and conventional circular slide 
rules. 

Accuracy is enhanced by locating 
the most-used scales close to the 
edge, so that each is actually 12% in. 
long. Easy reading is assured by use 
of contrasting colors on scales. Also 
in problems of proportion or the like, 
such contrasting colors aid greatly in 
remembering which variable each 
scale relates to. Graduations are re- 


produced on facing surfaces, pro- 





tected with a thin plastic lamination, 
so that parallax error is virtually 
eliminated. 

Precision centering and durable 
construction eliminate need for cen- 
tering adjustment. A further feature, 
which makes the instrument of greater 
usefulness to a wider group of users, 












is elimination of the seldom-used 
scales found on many slide rules. The 
Calculaide slide rule carries the usual 
C and D scales, plus a log-log scale 
ranging from 1.01 to 100, which ap- 
pears as an inner spiral of almost 
three turns and which is conveniently 
arranged for computing in one set- 
ting compound interest problems, 
both for annual and quarterly com- 
pounding. Numerous engineering 
problems, such as in the field of gas 
compression and expansion, also may 
be easily and accurately solved on 
this scale. 

The new Calculaide Commerce slide 
rule is precision manufactured from 
tough, non-warping, non-inflammable 
plastic which is unaffected -by mois- 
ture, perspiration, or ink. It can be 
easily cleaned with a damp cloth. 
Clear, concise directions are printed 
on the back. It is furnished in an 
attractive leather case which easily 
slips into the pocket. 


20-kva Mobile Brazer. 
Designed for general brazing 
service, a new 20-kva portable brazer 
with water-cooled tongs is announced 
by the Westinghouse Electric Corp. 
Enclosed in a circular steel hous- 
ing, the entire unit is self-contained, 





having a contactor for energizing or 
de-energizing the brazing circuit, an 
adjustable heat brazing transformer, 
and a water-cooling system for the 
tong cooling water. Diameter is kept 
small (24 in.) so that it can be low- 
ered through hatches, watertight 
doors, and manholes. A clamp type 
entrance bushing is provided on rear 
of the brazer for the incoming pri- 
mary cable. The unit requires only 
connection to a 220- or 440-v power 
source. 

The control panel, built into the 
front of the brazer, contains a con- 
trol switch, outlets for brazing cables, 
receptacle for foot switch pilot cable, 
and voltage tap changing plug. The 
foot switch, which controls the length 
of time during which current is ap- 
plied, is provided with a length of 
pilot cable so that it may be placed 
at the operating station. 

The brazing transformer is air 
cooled by induced draft. Air is drawn 
into the brazer through openings un- 
der the top cover, is pulled through 
the transformer and expelled through 
screened openings in the bottom of 
the brazer case. 
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The récord shbws, Foster Wheeleg/Doilers’ supplying steam power 
“to maniifacture the familiar geéods of Creryday life, intermediate 







istry and homes. In the devel- 
oster’ Wheeler has contributed 
. better methods and equipment for specific needs. Today Foster 


Taw ‘mats ials, electric power ‘for in 


il opment of American industries, 


Wheeler boilers are supplying steam power for manufacturers who 
represent every phase of the nation’s industrial life. To name a 
few, there are manufacturers of... 


ZZ Steel 
Automobiles 


v Electric Power 


Roller Bearings 
Petroleum Products 
“is Chemical Preparations 
é> Paper and Paper Products 


In any consideration of your future boiler requirements, 
Foster Wheeler’s vast backlog of pioneer engineering expe- 
rience is available to meet—and anticipate—new problems. 
Special service conditions, unknown today, will dictate your 
future boiler requirements. Engineering to fulfill these spe- 





cial service conditions will be Foster Wheeler’s contribution 
at that time, as it has been in the past. 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 
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0 New Lightweight Con- 


veyor. A new lightweight 
portable conveyor for industry, called 
the Tote-All Zephyr, has been an- 
nounced by Material Movement In- 
dustries (formerly Coaltoter Con- 
veyor Co.). According to the manu- 
facturer, this conveyor brings a new 
meaning to the word portability in 
the field of power conveying. The 12 
ft model weighs only 135 lb (without 
motor). It is made of special alloy 
steel and is corrosion and abrasion 


resistant. At the present time, two 
lengths are available—12 ft and 16 ft. 
Both models have an 8 in. belt. Power 
is furnished by a gasoline engine 
which is mounted above conveyor, out 
of the way of dust, dirt and spillage. 
Engine mounting is adjustable to 
keep engine level at all conveyor po- 
sitions. Conveyor may also be fur- 
nished with an electric motor for use 
when electricity is available or it 
may be purchased without power unit 
if desired. 

Easily carried by one man from 
one job to another, the Tote-All 
Zephyr may be used for conveying 
many types of bulk products such as 
sand, salt, coal, gravel, fertilizer, etc. 


Eleetrode for Cast Iron 


Welding. An important ad- 
vance in cast iron welding has been 
the development of the Ni-Rod elec- 
trode by The International Nickel 
Co.’s Bayonne Research Laboratory 
in cooperation with the Company’s 
Bayonne Works. - 

Cast iron is brittle and heat-sensi- 
tive. In the past, welding it has meant 
a series of compromises in the prop- 
erties of the finished weld. For in- 
stance, some weld deposits would be 
easy to machine but low in strength 
and subject to cracks and porosity. 
Others were strong, but hard to ma- 
chine. Often, particularly in stressed 
castings, deposits would tend to spall 
out, or flake off, in service due to 
poor fusion with the parent metal or 
excessive cracking at or just outside 
the fusion line. 

Ni-Rod was introduced a few 
months ago and has already been 
widely used for all types of cast iron 
welding. It minimizes the troubles 
that have marked cast iron welding 
heretofore. Its deposit is both strong 
and machinable. Being nickel, it is 
actually much stronger than cast iron 
itself. Fusion of the deposit and the 
parent metal is so thorough that it is 
virtually impossible to knock loose a 
weld or overlay made with it. 

Welders have found its arc to be 
stable in all positions, without a trace 
of flutter. The deposit washes evenly 
up against the sides of the joint. It 
doesn’t undercut or leave narrow 
grooves to trap flakes of slag that 


would weaken the weld as subsequent 
passes are made. This, in combina- 
tion with the chemical nature of the 
flux itself makes it-very easy to re- 
move the slag from a Ni-Rod bead. 


0 Overspeed Tachome- 


ter. Now available for over- 
speed testing of turbines, generators, 
and motors is the type 48A tachome- 
ter. It is announced by Metron Instru- 
ment Co. This portable tachometer 
has two ranges for testing either 1800 
rpm or 3600 rpm machines. The 1800 
rpm range is from 1700 to 2200 rpm 
and the 3600 rpm range is from 3400 
to 4400 rpm. Reports state that the 
accuracy on both ranges is one quar- 
ter of one per cent. 

The instrument is especially de- 
signed for testing over-speed protec- 
tion on turbo-electric generators and 
similar applications. There are only 
2 controls; an on-off switch and a 
high-low range switch. 

Operating power is obtained from 
an ac source of 105 to 125 v 60 cycles. 
The head, which is very small and 
requires only % in. oz. to rotate, is 
a positive acting switch connected 
through a reactance in a bridge cir- 
cuit so that the meter indication in 
the bridge circuit is directly propor- 
tional to the number of switching op- 
erations per minute of the head. 
Neither the balance nor response of 
the bridge circuit, is affected by line 
voltage fluctuations between 105 and 
125 v since the instrument has a built- 
in voltage stabilizer. 

The manufacturer points out that 
no warm-up period is required and 
sustained accuracy is assured because 
the instrument has excellent stability 
against time, use, temperature, and 
humidity effects. It is impossible to 
damage the instrument by selection 
of incorrect ranges or by rotating the 
head spindle at excessive speeds. The 
instrument is supplied complete in 
an attractive carrying case with in- 


strument card, neoprene contact tips, 
and shaft extension for reaching re- 
cessed shafts. .This tachometer is also 
available with other ranges for spe- 
cialized applications. 


R Coating for Protecting 

Refractory Walls. The 
Gamlen Chemical Co. has just intro- 
duced Firemaster refractory coating 
which, after being brushed or sprayed 
on to furnace refractory walls, dries 
into a seamless monolithic lining that 
is practically impervious to the ef- 
fects of slag and other products of 
combustion. 

This new coating fuses, ‘in the 
presence of heat at the regular fur- 
nace operating temperatures, into a 
continuous, glass-like substance of 
high strength and _heat-reflecting 


properties. Its makers state that this 
seamless lining prevents infiltration 
of gases into refractory walls, re- 
duces spalling, and minimizes accu- 
mulation of slag, therefore greatly 
reducing brick work maintenance. It 
is also stated that the coating im- 
proves combustion in two ways—by 
sealing air leaks, thus preventing heat 
loss through the walls, and by re- 
flecting a better percentage of the 
heat back into the furnace. 
Firemaster is made in a variety of 
grades, vitrifying as low as 1000 F, 
or as high as 3000 F, for all types of 
furnaces, burning any type of fuel. 
Its use requires no shutdown other 
than the time taken to apply the 
coating. The furnace is fired imme- 
diately after application, and oper- 
ated at once at normal temperatures. 


S Safety Airgun. A great 

improvement in air guns has 
been announced by the makers of 
Guardair. The Guardair, by its pat- 
ented design, will not subject the 
operator to a blast of blinding parti- 
cles that might prove fatal to vision. 

An ingenious airguard, located 


above the nozzle of the air gun, pro- 
vides a safety umbrella of air. Par- 
ticles ejected by the nozzle are in- 
stantly removed from the work by a 
feather-action thumb button. Instead 
of chips, metal powder, sawdust, oil 
or a host of other materials ricochet- 
ing into the operator’s eyes, these 
minute particles are arrested by the 
invisible ring of air and plummeted 
downward. It is made by Algonquin 
Parts, Inc. 


T Torque Wrenches. The 

P. A., Sturtevant Co. announces 
the addition of four new models to 
its line of torque wrenches. They are 
as follows: Model S200 having ca- 
pacity 0 to 200 ft lb, calibrated in 5 
ft lb steps; Model S300 having ca- 
pacity 0 to 300 ft lb, calibrated in 10 
ft Ib steps; Model S2400-I having ca- 
pacity 0 to 2400 in. lb, calibrated in 
50 in. lb steps; Model S3600-I having 
capacity 0 to 3600 in. lb, calibrated 
in 100 in. lb steps. 

These four models are equipped 
with % in. drive squares. Up to now, 
the Sturtevant Sensory line has been 
furnished in 25, 50, 100 foot pound 
and corresponding inch pound capaci- 
ties. ~ 

These wrenches permit the meas- 
urement of pre-set torque by sight, 
sound and feel. When the pre-set 
torque has been reached the sensory 
mechanism sounds a loud and distinct 
click and imparts a definite strong 
impulse to the hand. The applied 
torque can also be read on the dials 
which are readable from all working 
angles. 
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... AND BEING TROY 
ENGINE POWER IT IS 
EXCEPTIONALLY LOW COST POWER 


Perhaps you aren’t familiar with what 
we call “By-Product” Power. It’s 
power that is extracted from steam 
drawn from the boiler plant for use 
in processing or in a heating system. 


The Troy-Engberg Steam Engine is 
industry's. unit for this purpose. It is 
ideal for driving pumps, compressors, 
blowers, fans, generators, cookers 
and other equipment that calls for 
conservative speed. It passes on in 
the exhaust approximately 90% of the 
heat units originally in the live steam. 
Case studies show that this power 
after a few months or a year or two 
costs practically nothing. 


We suggest you look fully into the 
advantages to be gained by driving 
your equipment with Troy Engines. 


TROY ENGINE & MACHINE COMPANY 


Established 1870 


890 Railroad Avenue 





U Control for Grinding 


Mills. The Gai-Tronic Corp. 
announces an 
electronic, mill 
feed control 
known as the 
Gai-Trol. The 
control is said to 
improve the effi- 
ciency, output 
and performance 
of tube, ball, bowl 
and other types 
of grinding mills. 
In power plants 
employing pul- 
verized coal for 
direct firing, its 
use results in an 
increase in boiler 
efficiency. It is 
described as mak- 
ing possible oper- 
ation of the mill at peak efficiency, 
increased production, controlled fine- 
ness of grind or otherwise better co- 
ordination of the grining operation 
with production requirements. 

The equipment consists essentially 
of a load detector external to the mill 
and connected directly to the elec- 
tronic equipment which is contained 
in a 66 in. high floor-mounted, self- 
supporting steel cabinet. A circuit 
from the electronic equipment in this 
cabinet supplies a variable speed, di- 
rect current, feeder drive motor. 

The circuit between the load de- 
tector and the feeder is direct and 
entirely electronic. No relays, moving 
parts or mechanical speed change 
equipment is involved. Response is 
instantaneous and direct. The speed 
of the feed motor is controlled pre- 
cisely and continuously throughout 
a stepless range and without lag, 
cycling, intermittent action or over 
and under “hunting.” 





Portable Tachometer. 
Now available is the Metron 
synchronous-speed tachometer for 
measuring speeds at approximately 
the two synchronous speeds of 1800 
and 3600 rpm. It is available in three 
models. F 
The head of these tachometers is 
a simple contact-making mechanism 
operated by the rotation of the spin- 
dle. This contact mechanism period- 
ically charges a condenser through a 
d-c milliammeter which indicates 
average current. Scales are exactly 
linear and easy to read. Accuracy 
% of 1 per cent. 


Operation is from the 115 v a-c 
power line without vacuum tubes. No 
warm-up period is required, and the 
tachometers are stabilized against 
line voltage variations. It is extremely 
simple to operate—only two controls; 
on-off switch and high-low range 
switch. 


The tachometer is used for over- 
speed trip-out testing of turbo-gen- 
erators, production testing of electric 
motors, motor efficiency tests, motor 
overload tests—any testing requiring 
accurate determination of speed at 
or near the synchronous speeds. 

e New Super-Sensitive 

Relay. An electronic relay 
which utilizes an entirely new prin- 
ciple — the hot-cathode thyratron — 
may be used in electrical control cir- 
cuits with advantage. Principle char- 
acteristics are: snap acting; high load 
contact capacity; trips by either: (a) 
an external contact carrying only 3 
microamperes; or (b) any external 
circuit whose value drops to 1 meg- 
ohm pure resistance. 

Applications for the device are: In 
photo-cell circuits, for direct control- 
ling actuation of motors, valves, 
alarms, etc.; motion and limit control 
within micro-inches; converting del- 
icate contact-making instruments 
(such as mercury column thermome- 
ters, meter relays, recorders, preci- 
sion gauges, electrical flow meters) 
into positive control devices without 


causing arcing or welding of elec- 
trodes; liquid level control—where 
electrodes may be immersed in a tank 
and govern low-level and high-level 
limits. Operation is from 110 v, 60 
cy a-c lines. 


X Cable and Pipe Lo- 


eator. To the location of 
shorts, crosses, grounds, and wet 
spots, a new instrument, Stewart 
Cable Tester and Locator Combined, 
announced by W. C. Dillon & Co., 
Inc., now adds finding ability of most 
practicable service. In simple opera- 
tion it tells just where cable or pipe 
is buried, and just how deep. It finds 
old cable or pipe laid many years 
ago on which installation records 
have been lost or forgotten. It lo- 
cates the exact path of cable or 
pipe to or from buildings; finds posi- 
tion of a water main in street or 
alley; has a lamp circuit for checking 
all connections after test has been 
set up. 

It determines whether or not a serv- 
ice pipe is below the frost line in 
lowering or regrading thoroughfare. 
The unit is also used to rechart a 
town or district where records have 
been lost. 5 

It is furnished with detector coil 
and neutral exploring coil. Built-in 


level in coil enables operator to main- 
tain absolute accuracy. The unit is 
ruggedly built, easy to carry, com- 
pactly encased for rough use and 
weather. Size: 12% in. by 7% in. by 
11 in. high. Weight: approximately 
22 Ib, including head phones and neu- 
tral exploring coil, and fish scale ex- 
ploring coil. Case finished in walnut- 
brown. 


Y Duplex Strainer. A new 
‘ duplex pipe line strainer has 
been devised that is made with a 
transparent Lucite casing that per- 
mits visual inspection. Without dis- 
turbing the strainer, a maintenance 
man, engineer or operator can read- 
ily see whether the strainer unit 
needs cleaning. If it does, flow can 
be diverted into the other chamber, 
without loss of pressure, and the 


filled chamber can be cleaned while 
the pipe line maintains its normal 
flow. Large open area capacities af- 
ford free movement of fluids through- 
out the unit; 16 to 1 ratio with 12 
in. tubes and 8 to 1 ratio with 8 in. 
tubes. 

Flat horizontal design makes this 
strainer particularly adaptable to low, 
close-quarter installations. Strainers 
are made with bronze bodies, handle, 
caps, tie reds and nuts; strainer bas- 
kets are available in brass, monel or 
other metal specified. It is manufac- 
tured by the J. A. Zurn Mfg. Co. 


Gasoline Purifier. This 
gasoline purifier is made in one 
model to fit almost all applications— 


trucks, stationary engines and fuel 
oil burners. 
The purifying action is as follows: 
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Purchasing agents, engineers, operating men 
—everyone who purchases, specifies, or uses 
Gaskets—should have this important U. S. 
Gasket Catalog, No. 303, at hand for quick, 
easy-to-use reference. 


No matter what kind of Gaskets you use— 
high or low pressure, marine or industrial, 
from AJAX Spiral Wound Metal-Asbestos to 
die-cut cork sheet, U. S. Gasket makes them - 
and the new catalog has full information about 
them. 


Catalog No. 303 is designed for use; its material 
is arranged to give you the’greatest possible 
assistance in selecting and ordering the RIGHT 
Gaskets for your particular requirements. 

Detailed data on sizes, materials, tempera- 
ture and pressure ranges, bolt stresses, etc., is 
presented in clear, concise, tabular form. Per- 
tinent engineering reference tables are in- 
cluded for your convenience. 

Special sheets have been prepared to fa- 
cilitate your orders or inquiries, showing draw- 
ings of basic flange types with dimensions 
carefully keyed to reduce your time and effort 
to a minimum. 

Send the coupon for your copy of this valu- 
able bulletin—today! 


aed’ 
'UNITED STATES GASKET CO. 


610 N. 10TH STREET * CAMDEN, NEW JERSEY 


Gentlemen: I'd like to have a copy of your new Gasket Catalog, No. 303, for my 
reference files. 








NAME. TITLE 
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CITY, ZONE NO. 








WER 
and PROCESS FILES 
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The Skinner Purifier purifies gasoline 
or other fuel by passing it between 
layers of helically wound ribbons 
made from impervious material. Dirt 
and other impurities are stopped at 
the outer edges of these ribbons and 
fall into the sediment chamber. Any 
accumulations on the outer surface 
of the cylinder of helically wound 
ribbons occurring after long use can 
be quickly cleaned off by simply 
blowing compressed air, or even the 
breath into the cylinder. 

The purifier actually separates free 
water from gasoline. This phenom- 
enon can be attributed to the unique 
laminated construction with its al- 
most innumerable orifices of a few 
microns in size, and the differences 
in surface tension and specific gravity 
of the two liquids. It is made by 
Skinner Purifiers, Inc. 


A Insulation Resistance 


Tester. A new instrument 
for checking insulation resistance in 
ac and de equipment is announced by 
Ideal Industries, Inc. 

Entirely self-contained, this insula- 
tion resistance tester is ready for in- 
stant use anywhere. There are no bat- 
teries or external power supplies, no 
brushes or commutators to require at- 
tention. The necessary power is pro- 





vided by a small internal hand gen- 
erator which is operated by a slowly 
turning crank. The crank can be 
turned in either direction. 

Correct testing voltage is indicated 
by two small button lights that glow 
at 500 dc. When the crank is turned 
faster than necessary an electronic 
voltage regulator controls the voltage 
to the meter so that a true reading is 
obtained. 

Test Range is 0-100 Megohms; Case, 
lightweight two piece aluminum; 
Meter, rugged D’Arsonval type; Test 
leads, 10 ft. long; Dimensions, 3% 
wide x 6 in. long x 3% in. high; 
Weight with leather carrying case is 


3% Ib. 
Vibrating Rod Bottle 


BB Oiler. This product is re- 
ported to be economical and automa- 
tic in operation. It is refillable without 
removing it from its installation and 
is furnished in a wide assortment of 
sizes. It is said to be unbreakable. 
The oiler may be used on plain sleeve 
bearings, line shaft bearings, jack- 
shafts, and spindles where light or 
medium bodied oils are satisfactory. 
It is well suited to locations where 


dust is a hazard. Oil is fed from an 
air-tight reservoir through an oil port 
to a feed rod which slides freely in a 
closely fitted hole in the base and 
rides lightly on the journal. A slight 
vibration is caused by the directional 
drag of the rotating shaft on the feed 
rod, resulting in a pumping action. As 





the bearing becomes warm, heat is 
conducted through the rod to the re- 
serve oil, causing the air in the reser- 
voir to expand. The pumping and 
thermal action forces the oil to creep 
slowly down the feed rod to the bear- 
ing. Since the feed rod is lubricated 
where it rides the shaft there is no 
wear on the shaft. When the shaft is 
not in motion vibration’ of the feed 
rod ceases and the bearing cools down 
and the oil flow stops. Oil-Rite Corp. 


C Portable Dust Re- 

moval Unit. The removal 
of coal and ash dust in the power 
plant is recognized as a safety meas- 
ure which not only eliminates explo- 
sion and health hazards but protects 
machinery and instruments from dam- 
age caused by dust infiltration. 

A portable vacuum cleaning unit 
especially recommended by the manu- 
facturers for power plant service is 
the Hoffco-Vac Super-Duty Portable 
Cleaning Unit. 

The Hoffco-Vac Unit is designed to 
remove large quantities of dust with 





speed and economy. The -7% cu ft 
capacity of the dust container permits 
continuous operation for long periods 


before it is necessary to empty the’ 


container. The unit can operate two 
75-ft lines of 1%4-in. suction hose si- 
multaneously; it is equipped with 
crane hook connections to increase its 
portability.* - 

The manufacturers state that the 
unit is designed for cleaning floors, 
walls, tops of boilers, overhead piping, 
and around equipment—to eliminaie 
dust conditions which constitute a 
hazard and cause increased mainte- 
nance expense. It is manufactured by 
United States Hoffman Machinery 


Corp. 


D Portable Test Kit. The 

testing of boiler feedwater for 
hardness, alkalinity and chloride con- 
tent is readily accomplished with a 
new boiler room test kit made by The 
Permutit Co. 

The kit, containing solutions and 
precision-made pippette droppers for 
accurate measurements, comes in a 
portable white enamel cabinet, 10 in. 
x 10 in. x 4% in., and costs $15. For 
a slightly additional amount, it can be 
modified to permit the testing of so- 
dium sulfite in boiler water. 

F- Masonry Saw. A new 
portable dustless masonry saw 
for accurately cutting tile, refractory, 
brick and concrete block on the job 
has been recently developed. This new 
machine bridges the gap between 
wood cutting and metal cutting. 

Built by Champion Manufacturing 
Co., with a self-contained water sup- 
ply system, the new masonry saw has 
been created to gear tile and brick 
cutting to keep pace with construc- 
tion. 

The problem of portability has been 
solved by mounting saw, cutting plat- 
form, belts and motor on a stand with 
removable legs, similar to an ironing 
board, which makes it simple to pull 
it through windows, inside kilns, etc. 





Weight is held down through use of 
a new type electric motor of 2 hp 
which weighs only 72 lb. 

Second, to offset dust, the new type 
incorporates a self-contained water 
system, and a circulating pump belt- 
driven from the motor, which through 
a concealed nozzle sprays a fine mist 
over the cutting surface, both prevent- 
— dust and cooling the circular 

ade. : 
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T PARKCHESTER 


COPES is maintaining a closely-stabilized boiler water 

level (recorder chart) for the fluctuating loads (boiler 

meter chart) on the Foster Wheeler boilers in the 

central heating plant at Parkchester—far-famed hous- 

34 o we SS \\\ \ ing project of Metropolitan Life Insurance Company. 

He Ul, y, | The story behind this city within a city, its heating 
EEE EEE We =" att system and the boiler water level control is told in an 
if E Bee oH i; ' interesting new COPES performance report—Bulletin 
451. Write—company letterhead, please—for a copy. 


NORTHERN EQUIPMENT COMPANY 
862 GROVE DRIVE, ERIE, PENNSYLVANIA 
Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 
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No more squinting, stretching and strain- 
ing to see overhead boiler water level 
readings. The Yarway Remote Liquid 
Level Indicator removes guessing... brings 
gage readings right down to eye level. 








A glance at the Yarway Indicator on the 
instrument panel or at some other con- 
venient location—and there on a bril- 
liantly-lighted red and green scale is the 
accurate boiler water level reading at that 
instant...the answer to an operating 
engineer’s prayer. 


The Yarway Remote Liquid Level Indi- 
cator is always accurate because it is oper- 
ated by the boiler water itself... by the 
pressure differential between a constant 
head of water and the varying head in the 
boiler drum. Indicating mechanism is 
never under pressure. There are no stuff- 
ing boxes. 


Moderately priced and easily installed, 
this instrument meets a long-felt neéd in 
boiler plants of all kinds. For full descrip- 
tion write for Bulletin WG-1820. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


NEARLY 3,000 ALREADY IN SERVICE 
WAY RFMOTF II0UIN LFVFI INDICAT 
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WHAT LEADERS SAY— 





The Outlook for Foreign Business 


‘VEN before 

World War II, 

the influence of 

machinery on 

production and 

human welfare 

was obvious when 

an examination 

was made of the 

world as a whole. 

It is now obvious 

that the two 

world wars have 

impoverished the world through the 

destruction of wealth-producing facili- 

ties. If a third world war is to be 

prevented, it is likewise obvious to 

all concerned that the countries of the 

world, with our help, must literally 

lift themselves by their bootstraps 

through industrialization and the use 

of machinery. This means that for at 

least the next three to five years, the 

manufacturers of machine tools should 

do a substanially bigger export busi- 

ness than during the period prior to 
World War II. 

In planning to expand foreign sales, 
it is at least advisable to see what 
has been done in the past. Between 
the two world wars, that is, the 
twenty year period from 1920 through 
1940, the total exports were over 
$80,000,000,000 and the total imports 
under $63,000,000,000. In other words, 
during that period, there was an ex- 
cess of exports over imports of some 
$16,500,000,000, or a yearly average 
in excess of $832,000,000. 

This indicated that the average plus 
trade balance of more than 800,000,- 
000 dollars per year was balanced by 
services such as shipping and insur- 
ance, purchases of gold and silver, ex- 
penditures by tourists and by loans. 

An examination of exports between 
the two world wars indicates - that 
what was being paid labor influenced 
directly what was being exported. On 
products subject to mass manufac- 
ture and in which the labor cost be- 
comes a small percentage of the total 
cost, the United States could domi- 
nate any free world market. Products 
coming under this category included 
such material as automobiles, re- 
frigerators, typewriters, radios and 
small motors. Products in which 
labor represented a large percentage 
‘of the total cost could not be sold 
competitively in the world markets 
and were gradually disappearing from 
the list of materials being exported. 
Items coming under this category in- 
_ cluded many things from turbine gen- 
erators to raw cotton. 

_ After this three to five-year period 
mentioned above, ability to hold 


By W. E. KNOX 


foreign business will depend upon 
ability to design and produce better 
machines than foreign competitors. 
On the simpler type of equipments it 
will not be possible to be competitive 
with countries where relatively effi- 
cient and capable labor is available 
at a fraction of the cost in this coun- 
try. 

It is now obvious that at least for 
several years the world will be in 
urgent need of American products 
and to a far greater degree than be- 
fore World War II. At the same time, 
the world has relatively little gold to 
sell to this country, tourists will not 
go abroad in large numbers until at 
least relatively good food and living 
facilities are available and, because 
a substantial majority of the shipping 
of the world is owned by the United 
States, foreign nations will not be 
called upon to perform this service. 

In addition, the war has changed 
many previously fundamental trade 
balancing factors; for example, rub- 
ber. 

Taking all of the factors into con- 
sideration, it is reasonable to assume 
that this country’s plus trade balance 
will be many times greater than the 
prewar twenty year average of more 
than $800,000,000. This poses a pri- 
mary problem as to where the dol- 
lars are coming from to pay for goods 
and services purchased. 

The Export-Import Bank was es- 
tablished by executive order in 1934 
and in 1945 it was made a permanent, 
independent agency of the United 
States Government with very broad 
banking powers. At present, its ag- 
gregate loans and guarantees are lim- 
ited to $3,500,000,000, with considera- 
tion presently being given to increase 
this by an additional $1,500,000,000. 
The Export-Import Bank has done a 


very good job and has undoubtedly 
brought a great deal of business to 
American manufacturers which would 
otherwise have been lost to this coun- 
try. 

Another attempt on the part of our 
Government to help the World finan- 
cial situation is the proposed British 
loan in the amount of $3,750,000,000; 
also discussions have been started 
with the French who wish to borrow 
$3,000,000,000, and the Russians wish 
to obtain a loan from $1,000,000,000 
up. 
To help the flow of trade between 
nations and to overcome exchange 
difficulties which acted as retarding 
factors in world commerce, the rep- 
resentatives of 44 governments met 
at Bretton Woods in July, 1944, and 
established the World Bank and Mon- 
etary Fund. 

At the end of 1945, 35 of the 44 
participating- nations had approved 
the plan, thus putting it into effect. 
These 35 nations made available 
$7,324,240,000 toward the Stabiliza- 
tion Fund of $8,800,000,000 and 
$7,600,320,000 toward the Bank Capi- 
tal of $9,100,000,000. 

At present I do not understand how 
in the long run this World Bank and 
Monetary Fund is going to balance 
foreign trade for, in my opinion, final 
payment for goods and services— 
other than by gold—can be made 
only in goods and services. However, 
let me say this—once the World Bank 
becomes active, my Company will be- 
come thoroughly familiar with all of 
its operations. In the meantime, it is 
obvious that at least for several 
years, foreign purchasers will be able 
to secure dollars through the World 
Bank with which to buy American 
products. It is up to you to get your 
share. 





William E. Knox, vice-president of the Westinghouse Electric Interna- 
tional Co., was born in Somerville, Mass., raised on his father’s farm at 
Madbury, New Hampshire, attended the Madbury Grammar School and 
Dover High School and was graduated from the University of New 
Hampshire with a Bachelor of Science degree in 1921. He joined the 
Westinghouse Co., enrolling in the graduate student course at the East 
Pittsburgh, Pa., Works and a year later was transferred as a sales clerk 
to the New York headquarters of the Westinghouse Electric International 
Co. He began to specialize in the application of electricity to the oil in- 
dustry and power plant equipment in this country and abroad. In 1932, 
Mr. Knox was appointed assistant to the general manager, and in 1937 
was named assistant general manager. In 1940 he was awarded the 
Westinghouse Order of Merit, highest honor bestowed by his Company, 
and in 1942 won the Chilean Order of Merit, with the rank of Comman- 
der. He is a member of the Export Managers Club and vice-president 
and director of the Electrical Export Corp. The above is from an address 
before the Machine Tool Forum held by Westinghouse at Pittsburgh 
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How to 


Control Marine Growths in 
Circulating Water Systems 


O THE OPERATOR of a steam 

power plant using ocean or certain 
lake waters for cooling water, the 
growth of marine fouling organisms 
in tunnels, circulating water inlet 
pipes, and condenser water boxes, has 
been a constant source of annoyance 
and maintenance difficulties. The ex- 
pert in biological problems will name 
these organisms with long, scientif- 
ically exact names, such as Mytilus 
edulis for the black mussel, Bryozoa 
for the moss-like organisms which 
are quite often called grasses by the 
layman, or Mogula for the trans- 
parent round balls which squirt wa- 
ter from small orifices when they are 
left in the air. In various localities 
these fouling organisms are known 
by their common local names: clams, 
oysters, mussels, squirt balls, grasses, 
seaweed, etc. Unfortunately different 
names are applied to the same organ- 
ism in different localities, and equally 
the same name is applied to different 
organisms in different localities. 

By whatever name the fouling or- 
ganism is called, however, the prob- 
lems of matted growth and innumer- 
able shells breaking away from 
tunnel sides, clogging tube sheets, in- 
juring circulating water pumps, re- 
ducing water flows in circulating wa- 
ter inlets, and lodging in condenser 
tubes causing severe erosion, add up 
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to decreased vacuums and increased 
maintenance troubles. 


Troubles from Marine Growths 

For example, one New England 
power house has annually removed 
over 250 tons of shells and accumu- 
lated moss-like growth from its cir- 
culating tunnels. Another station, 
which has no basic electrical inter- 
connection and therefore is unable to 
de-water its tunnels, has accumulated 
shells to the depth of 3 to 6 ft in 
their inlet tunnel which has a cross- 
section of 6 ft by 11 ft. Several cases 
are on record where shelled organ- 
isms have completely clogged the in- 
let water lines of small power stations 
using 18 in. or 24 in. cast-iron pipe 
for their inlet supply. 

Other users of circulating water 
from similar sources have still more 
serious difficulties. Where salt water 
is used for fire service, a mat of 
shells has been known to break off 
from the fire line and completely clog 
across hydrant openings or fire noz- 
zles. Where such water is used for dis- 
placement of gasoline in underground 


storage, the presence of such shells 


may cause difficulty with inlet valves 
and metering equipment. 


Control Now Practical and Economical 
Until a few years ago the growth 
of these organisms was considered a 








necessary evil, and the control of 
them was considered impractical. 
More recently, however, careful ex- 
perimental work, followed by ade- 
quate plant scale demonstrations, has 
proved that these organisms can be 
controlled. It has now been found 
that such control is not only success- 
ful, but economical both from the 
viewpoint of reduced cost of cleaning 
the lines by mechanical methods and 
the reduced cost of maintenance of 
equipment caused by these difficul- 
ties. Where chlorine is used for the 
control of these organisms, an addi- 
tional dividend, usually sufficient to 
pay the cost:of installation of equip- 
ment and operating expenses within 
a year or so, is obtained by the im- 
provement of heat transfer and im- 
proved vacuums due to the elimina- 
tion of microbiological slime on the 
heat exchanger surfaces of steam 
condensers. 

How the Marine Growths Reproduce 

However, before specific recom- 
mendations regarding control of a 
particular organism at a particular 
plant can be undertaken, details of 
the life and habits of the particular 
organism must be thoroughly under- 
stood. Most invertebrate animals are 
capable of three methods of repro- 
duction: 
1. Reproduction by budding or 
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physical separation of a single organ- shelled fouling on the Western coast, its digestive tract approximately two 
ism into two separate organisms. The has a means of sexual reproduction § gallons of water per day. From this 
Bryozoa and Tubularia, often mis-_ similar to a large number of other water it removes both the oxygen 
taken for grasses and sticks in cir- invertebrate animals. Sometime be- necessary for life and its food ma- 
culating water tunnels, are typical tween May and October, in waters’ terial. If anything occurs to disturb 
of organisms reproducing in this near New York City, the female will the organism such as a shadow pass- 








manner. discharge between five and ten mil- ing over it, a sudden flash of light, 
c 2. Reproduction by production of lion eggs into the open sea. A mom-_ an increase in water temperature, in- 
a resistant or spore-form which con- ent later a male, attached nearby, troductions of poisons into the water 
sists of a minute egg-like form will release sperm and the eggs are or reduction of oxygen content, or 
which will survive unfavorable en- fertilized in the open water. Within any one of a number of other stimuli, 
of vironments for a considerable time twenty-four hours the fertilized egg the organism will immediately close 
al. and which will burst out into full has developed into a free-swimming its shell and keep it closed for a con- 
2X- growth when favorable conditions ciliated organism, and by the end of _ siderable time. 
de- for life return. three days has settled on some hard If the unfavorable conditions con- 
1as 3. Actual sexual reproduction, surface to which it can attach and_ tinue, the organism will break its 
be which is possible in almost all the has begun the formation of the shell byssus threads and crawl with the 
ind invertebrate animals. structure. aid of a “foot,” which it projects out 
SS- The latter is the most common Such a shelled organism is nor- of its shell in a manner similar to 
the means of forming new areas of foul- mally attached to the surface by long the familiar terrestrial snail, to a 
ing ing. The black mussel, Mytilus edu- clear threads called byssuses, which new point of attachment. This ability 
and lis, which has been responsible for project out of the hinge of the shell of the shelled organisms to close and 
of the majority of the fouling by shelled and are attached to the hard surface remain closed for a considerable pe- 
ul- forms on the Northeastern coast of by an adhesive material. During nor- riod of time makes the control of 
the the United States, and its cousin mal life processes, the organism will such organisms quite difficult. This 
idi- Mytilus Californianus, which has_ remain in the water with its shell factor should be borne in mind in any 
- to been responsible for most of the partly open and will circulate through plan of control. 
lip- 
5 | CAE RRS RO A RIO ER 
im- Hnceanni : pie 
im- isc 
ina- ee By J ohn G. Dobson Industrial Division, Wallace & Tiernan Products, Inc. 
the 
ioe co Keep vacuum and heat transfer high, maintenance low. by controlling the mus- 
sels, oysters, squirt balls, grasses and other organisms that clog up circulating 
ce . ‘water piping and tunnels, tubes and tube sheets, pumps and water passages in 
ght 1 E fresh and salt-water systems . .. Combining the “know-how” of the power engineer 
: 2 
ular | | with the “know-why” of the biologist, this article shows how such control is today _ 
s of {| practical and economical ... Control or complete prevention: different procedures . 
ular | for each ... Various methods employed: chlorination found most effective... How _ 
are chlorine kills the organisms . .. How much chlorine; how often to use it... How. 
spr o- to start control operations . . . Precautions in chlorinating -_ water flows... 
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GROWTH Jan.| FEB. 
HYDROIDS 
BARNACLES 
BRYOZOA 
TUNICATES 
WORMS 
MUSSELS 
HYDROIOS 
BARNACLES 
WORMS 
TUNICATES 
BRYOZOA 
HYDROIDS 
BARNACLES 
BRYOZOA 
TUNICATES 
WORMS 
OYSTERS 
SPONGES 
HYDROIDS 
BARNACLES 
WORMS 
BRYOZOA 
OYSTERS 


HARBOR 


MILLPORT - 
CAERNARVON 


BRITISH ISLES 
50°- 6I° F 


woods HOLE 
MASSACHUSETTS 


30°- 70°F 


BEAUFORT 


NORTH CAROLINA 


36°- 88°F 


LA JOLLA 
CALIFORNIA 


57° 70°F 


BARNACLES 
BRYOZOA 
WORMS 
TUNICATES 
OYSTERS 
HYOROIDS 
BARN ACLES 
WORMS 
MUSSELS 


KANEOHE BAY 
HAWAII 
68°- 79°F 


MADRAS 
BRITISH INDIA 
72°- 92°F 
HYDROIDS 
BARNACLES 
BRYOZOA 
WORMS 
MUSSELS 


KURE BEACH 
NORTH CAROLINA 


61°- 83°F 
ANOMIA 


General Methods of Killing Fouling 
Organisms 

A number of methods have been 
suggested and tried for the elimina- 
tion of these fouling organisms. 
Among them are the heating of the 
water, increasing or decreasing of the 
salinity of the water for extended pe- 
riods, the creating of oxygen deficient 
conditions in the water, the increas- 
ing of water velocity in the tunnels 
or pipe lines, the poisoning of the 
organisms with acids, the inhibiting 
of the attachment of the organism 
with anti-fouling paints and surfaces, 
the screening of the tunnel entrance, 
the poisoning of the organisms with 
miscellaneous poisons, and the killing 
of the organisms with chlorine. 

Heating the circulating water has 
proved successful in several power 
stations. However, in order to do so 
a large amount of heat must be 
wasted to the circulating water either 
in the form of waste steam or in the 
form of throttling of circulating wa- 
ter flow, with increased back pressure 
and loss of turbine efficiency. Main- 
tenance difficulties are sure to de- 
velop when a condenser is operated 
at 120 or 130 F. The uneven expan- 
sion of such heating will cause warp- 
age of tube sheets and, water tubes, 
and leaking of tube ferrules. 

Changes of salinity will kill cer- 
tain organisms, but others are ex- 


tremely resistant to such changes. 
The method is not usually econom- 
ically feasible, since such enormous 
quantities of fresh water are seldom 
available on salt water installations. 
In small pipe lines, increase in veloc- 
ity may well act as a satisfactory 
control method. Velocities of at least 
13 ft per sec will quite often remove 
fouling loads which have not become 
too closely attached. However, if 
such methods are used, adequate 
screens must be placed in the circu- 
lating water line to prevent injury to 
equipment by the large quantity of 
shells which are loosened by such a 
flushing method. It is seldom eco- 
nomical to install pumps of sufficient 
capacity to provide such velocities. 
Reduction of pH 

The reduction of pH, by the addi- 
tion of acids, to values between 5 and 
3 will kill most of the organisms if 
carried out for extended periods. Cost 
of acid for such a treatment is usu- 
ally excessive, and such low pH val- 
ues will cause severe corrosion to 
plant equipment. 

Anti-Fouling Paints 

In very recent years, large strides 
have been made in the compounding 
of anti-fouling paints, and the use of 
such materials is now economically 
feasible for equipment, such as trash 
racks, bar screens, and other metal 
equipment which must be removed 


Fig. 5. Fouling periods in various Amer. 
ican and foreign harbors 


for painting on a regular schedule. 
Anti-fouling paints, to be efficient, 
must leach out a fixed quantity of 
copper or other poisons at a steady 
rate and for this reason they should 
always be used as a finished coat 
after the corrosion-resistant paints 
have been applied. 

Screening of water inlets has been 
suggested as a means of control, but 
since the fouling organism in the 
stage at which they usually enter the 
tunnels is*less than 0.01 in. in diam- 
eter, the idea is impractical. 

Poisoning the Organisms 

Active poisons, particularly petro- 
leum by-products, have been used at 
various times to attempt to control 
fouling organisms in circulating wa- 
ter tunnels. It is fairly successful in 
the control of the organisms between 
high and low water mark, since it 
causes the surface to be unattractive 
as a point of attachment. However, 
use of any active poison which does 
not dissipate itself by reaction of nor- 
mal sea water will carry such poisons 
out into the open sea and cause in- 
jury to oyster beds, fishing, and bath- 
ing at near-by beaches. 

Control by Chlorination 

Chlorine is the most economical 
and widely used means of controlling 
fouling organisms in both salt and 
fresh water circulating systems. It 
has proved successful in many plants 
throughout the world. Early attempts 
to use chlorine were based on con- 
tinuous chlorination. Later, short in- 
termittent treatments were found un- 
successful. We have now found that 
properly spaced intermittent treat- 
ment schedules are more economical 
than continuous treatment and are 
completely satisfactory. 

It will be remembered that all 
fouling organisms have a spat or lar- 
vae stage during their sexual repro- 
duction and that infections in new 
areas can only begin by the coming 
in of such larvae. Therefore, if the 
larvae can be killed at regular inter- 
vals, before they have completed 
metamorphosis, or transformation in- 
to adult growths, no new fouling will 
occur. In this the design engineer is 
fortunate, for most organisms during 
metamorphosis have a higher metab- 
olism than at any other time in 
their life and, therefore are more 
vulnerable to poisoning. 

Complete control can be accom- 
plished by intermittent chlorination 
if the treatment periods and dosages 
are repeated at frequent enough in- 
tervals. At first thought, it would 
seem that the chlorination periods 
could be spaced at intervals only 
slightly shorter than the time re- 
quired to complete metamorphosis of 
the responsible organisms. However, 
there is always the possibility that 
some larvae will arrive in the tun- 
nel in an advanced state of devel- 
opment and will complete metamor- 
phosis almost immediately. When it 
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is realized that a normal fouled shore- 
line may contain a thousand million 
parnacles per mile and that these 
will release a million larvae, or that 
a single Mytilus edulis may release 
as high as 25,000,000 eggs, it will be 
realized that only a very small per- 
centage of the larvae need escape to 
cause serious difficulty. 
Complete Prevention vs. Control 

A distinction should be drawn be- 
tween complete prevention of fouling 
and substantial reduction or control 
of fouling. In all cases where fouling 
must be completely prevented, con- 
tinuous chlorination during the foul- 
ing season must be used. However, 
where only control is required, inter- 
mittent chlorination may be used 
more economically. In those cases 
where intermittent preventive treat- 
ment is to be used, the lines should 
be purged by continuous treatment 
for short periods at regular intervals. 
Glass flanges should be inserted in 
pipe lines, or test blocks should be 
inserted into tunnels and observa- 
tions made at weekly intervals. As 
soon as the residual fouling, that is 
not being prevented by the intermit- 
tent treatment, reaches the point 
where the organisms threaten to 
cause plant operating difficulty, then 
a corrective treatment should be in- 
stituted. This treatment will consist 
of chlorination at higher residuals 
and for longer periods than the pre- 
ventive treatment. The reason for 
this longer period. is obvious, since 
most shelled organisms are capable 
of closing and remaining closed for 
Chlorination periods 
must be extended until the organisms 
are forced to open their shells to ob- 
tain food or oxygen. 

How Chlorine Kills the Organisms 

Observations by the writer on ex- 
perimental troughs will illustrate the 
method of killing adult organisms. A 
large group of shelled Mytilus edulis 
of varying size was placed in un- 
treated wooden troughs through 
which fresh sea water was continu- 
ously circulated. Time was allowed 
for the organisms to become acclima- 
tized, and no treatment was begun 
until all specimens were fully at- 
attached by byssus threads. Chlori- 
nation was then begun in different 
troughs at levels sufficient to yield 
_ 5.0 and 10.0 ppm chlorine resid- 
uals, 

Figure 6 illustrates the rate of de- 
tachment and rate of killing of these 
adult organisms. It will be noted 
that the mussels break their byssus 
threads and attempt to migrate to 
more favorable environments before 
chlorination actually kills them. 

Most larvae, as contrasted with 
adult forms of fouling organisms, are 
killed by chlorine residuals of 0.5 
ppm applied continuously. This has 
been confirmed by experience at vari- 
ous places along the Atlantic Coast 


Fig. 6. Time required to force mussels to 
detach and to kill mussels in various con- 
centrations of chlorine 


from Massachusetts to Florida. How- 
ever, on one plant scale operation in 
Virginia, 0.5 to 0.6 ppm chlorine re- 
siduals maintained continuously, 
failed to control mussels and barna- 
cles. 

In another case, an electric plant 
in New England chlorinated during 
one season at 0.5 ppm chlorine resid- 
uals on schedules of 20 minutes each, 
six times per day, and obtained com- 
plete slime control on condenser 
tubes, but showed no noticeable re- 
duction in their annual accumulation 
of 600 cu ft of mussel and barnacle 
shells. The following season the same 
plant chlorinated at residuals of 0.7 
ppm on a schedule of two 1-hour 
periods per day. The accumulation 
that year was 25 cu ft. Further re- 
duction could have been effected. 

How to Start Control Operations 

Because of physical variations 
among different plants with regard 
to water circulating tunnels, the pip- 
ing arrangements, as well as pre- 
dominating fouling organisms, these 
experimental results and previous 
plant experiences should be used as a 
basis of design in other plants only 
with extreme caution. 

Care should also be taken in in- 
stituting plant scale operations. For 
instance, in the beginning of treat- 
ment of a circulating water system 
that has been in use for some time, a 
large quantity of organisms, usually 
sufficient to block tube sheets and 
often sufficient to cause serious dam- 
age to circulating water pumps, will 
be released if curative treatment is 
immediately applied. To prevent this, 
chlorine residuals should be held at 
low levels and chlorination periods 
should be short at the beginning, 
gradually lengthening as less and less 
fouling organisms remain in the tun- 
nel. 

It is quite often more economical, 
when instituting preventive treat- 
ment, to mechanically clean the en- 
tire system, if the penalty for shut- 
ting down of the plant is not too high 
and the problems of de-watering not 
too difficult. It is possible to use con- 


ventional main cleaning equipment 
for small water conduits and to send 
in a gang of men with rakes, shovels, 
and wheelbarrows to remove the ac- 
cumulation in large tunnels. Such a 
process can also be used for the sea- 
sonal check and for the removal of 
small accumulations which have been 
permitted to grow by reduction of 
amount of preventive treatment in 
the interest of economy. 


Regular Schedules Important 

In the preventive treatment, ex- 
treme care must be taken that the 
regularity of intermittent schedules 
be not interrupted, in view of the 
speed of the formation of protective 
shell coverings of many of the organ- 
isms. The need of such regularity 
would seem to be axiomatic. Never- 
theless, a good many operators will 
unthinkingly omit water treatment 
for considerable periods of time dur- 
ing plant shut-down periods. Periods 
with reduced flow, lower velocities, 
and untreated circulated water are 
the ideal conditions for the beginning 
of fouling. 


How to Apply Chlorine to Large Water 
Flows 


The means of applying chlorine to 
large circulating water flows should 
be carefully considered. Chlorine is 
only slightly soluble in fresh water 
and is still less soluble in salt water. 
For this reason special apparatus for 
obtaining completely dissolved chlo- 
rine in water solution must be pro- 
vided. In order to achieve marine 
growth control in large tunnels and 
pipe lines, the chlorine solution must 
be evenly distributed through the cir- 
culating water flow. Unless wide ex- 
perience is available as to the type 
of flow that will be found in screen 
wells and suction chambers, it is 
likely that a point of application and 
means of diffusion will be selected 
which will completely free one area 
of serious growth and permit uncon- 
trolled growth in other areas. It 
should be also remembered that, 
while chlorine in the low concentra- 
tions required for the killing of these 
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organisms is not corrosive to normal 
materials of construction, it is highly 
corrosive in higher concentration and 
particularly if released as a gas. 
Therefore, if adequate mixing and 
dilution are not provided, local areas 
of high concentration may severely 
corrode pump bells, impellers, and 
casings. e 
Chlorination Will Not Affect Surrounding 
Waters : : 

The chlorination of circulating wa- 
ter will have no adverse effect on 
oyster or clam beds lying off shore 
or on near-by bathing beaches. This 
can be readily appreciated when it is 
realized that the “chlorine demand” 
of normal sea water is such that the 
mixing of chlorinated water with an 
equal volume of sea water will elimi- ~ 
nate or materially reduce the residual 
chlorine so as to be no longer toxic 
to oyster beds. The residuals’ carried 
approximate those used in swimming 
pools; therefore, if pH is maintained 
as it will be by the natural buffer 
capacity of sea water, beneficial 
rather than harmful effects would 
occur from swimming directly in the 
discharge water. 

Seasonal Factors in Chlorination 

During periods of the year when 
fouling organisms are not reproduc- 
ing, it is of course, unnecessary to 
chlorinate at the higher residuals 
necessary to kill larva form. How- 
ever, in most industries it is not ad- 
visable to completely cease chlorine 
treatments since the advantages ob- 
tained from chlorination, such as im- 
proved vacuums on steam condensers, 
improved heat transfer on stills, etc., 
more than compensate for the cost of 
continuation of treatment. The cost 
of marine fouling control with chlo- 
rine is usually lower than either the 
equivalent cost of manual cleaning 
of the same water circuits or the cost 
of maintenance difficulties arising 
from failure to clean. A 25,000-kva 
generating station on ordinary estu- 
ary water, is able to achieve control 
for about $3.50 per day during the 
fouling season. In waters near New 
York and Boston the fouling season 
will be less than 6 months out of the 
year. 

1Throughout this discussion the term 
“chlorine residual’ has been used to indi- 
eate a free chlorine residual or active 
HOCI as contrasted to a bound or chlora- 
mine residual, where the chlorine is bound 
by reaction with ammonia or amino com- 
pounds. Recent work has indicated the 
wide difference between the killing power 
of chlorine and chloramine residuals. 
Chloramine residuals have distinct use for 
specific purposes, since they are more 
stable in the presence of organic matter. 
They are therefore highly useful for the 
sterilization of swimming ge water, and 
stock and pulp systems in paper mills. 
However, where ammonia content is not 
high, and this is true in most applications 
where marine fouling by macroorganisms 
is a problem, the use of free chlorine is 
recommended. Unfortunately, even if no 
ammonia is added, chloramine residuals 
often still occur because of the high am- 
monia and amino nitrogen content of water 
which has been subjected to organic pol- 
lution. In those cases a question arises as 
to whether it is more economical to use 
“Break Point’’ chlorination and remove 
the ammonia, or whether it is more eco- 
nomical to take the longer killing periods 


and higher required residuals of the chlor- 
amine. 
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In addition to the savings resulting 
from elimination of marine fouling, 
the savings due to improvement in 
steam vacuum will almost always be 
sufficient to warrant chlorination of 
the cooling water without reference 
to the marine fouling problem. A 
steam station with initial conditions 
of 450 psi and usual regeneration and 
feed water heating but without proc- 
ess steam bleeding, will save approxi- 
mately 7 per cent of their total over- 
all cost by improving their condenser 
vacuums by 1 in. Elimination of 
slime accumulation on the tubes will 
often improve the vacuum consider- 
ably more than this amount. 

It should be remembered that the 
designer of the steam condenser has 
assumed that the water side of the 
condenser will only have heat trans- 
fer of 85 per cent of the transfer of 
the clean tube. Proper condenser 
cooling water will permit the con- 
denser tube to operate at heat trans- 
fer rate equivalent to clean tube con- 
ditions. The additional savings which 
result from the continual operation 
of the units without shut down for 
cleaning, and which result from lack 
of cleaning costs, are substantial 
from a monetary viewpoint and are 
still larger when one considers the 
elimination of this very disagreeable 
cleaning job from the power house 
schedules. 


What Determines Rate of Fouling? 

The time of year during which 
fouling will occur and rate of fouling 
will be dependent upon the fouling 
organism responsible for the diffi- 
culty, upon the water temperature, 
and upon the particular season. Sea- 
sonal variations are in turn depend- 
ent upon whether a large or small 
group of adult organisms succeeded 
in establishing themselves in the 
near-by waters during the previous 
reproductive periods, and whether 
these organisms survive to the next 
breeding time. Conditions of tide, 
particularly as it affects water tem- 
perature, will also influence fouling 
periods and rates. These factors are 
too numerous and varied to permit 


accurate forecasting. To obtain this . 


type of information, the William F. 
Clapp Laboratories of Duxbury, Mas- 
sachusetts, and the Woods Hole 


Oceanographic Institution of Woods, 


Hole, Massachusetts, have maintained 
for a number of years test blocks and 
panels at a large group of stations on 
the Atlantic and Gulf coasts and 
elsewhere. These specimens are re- 
turned to the laboratories at regular 
intervals and examined to determine 
both settling rates and growth rates 
for the particular station and time. 
From these examinations enormous 
quantities of valuable information 
have been amassed. 

The technique of setting such pan- 
els, in order to obtain reproducible 
results over a long period, is beyond 
the scope of this paper. Color and 
material of the panel, depth and 
angle of submergence, type of sup- 


port, and location of the tested area 
with respect to contaminating in- 
fluxes and tidal rips are a few of the 
factors to be considered. While re- 
sults obtained from such test blocks 
cannot be used to forecast particular 
conditions at a station unless those 
tests are taken from the circulating 
flow of that particular station, some 
of the published results may be of 
interest. Fouling periods? at wideiy 
scattered points are shown in Fig. 5. 
In shipping ,or storing specimens for 
later examination, they may best be 
preserved by draining surplus water 
from them and placing in sealed bot- 
tles containing 98 per cent alcohol. 


How to Design for Fouling Conditions 

In the design of new plants using 
fresh or tidal water likely to foul, 
two questions must be answered. 
First, what will be the extent and 
nature of the fouling organisms? And 
second, what design steps must be 
taken to overcome them? 

Often forecasts of fouling condi- 
tions have been made, based on stud- 
ies of test panels or of fouling on 
logs, piers, rocks, and structures near 
the site of a proposed plant, or on 
studies of fouling conditions at an 
adjoining plant. 

Such forecasting is extremely dan- 
gerous and should never be relied 
upon. Industrial water supplies taken 
from large bodies of water usually 
afford ideal conditions for inverte- 
brate growth in their screen cham- 
bers, pump suction wells, supply 
pipes and flumes. 


The organisms, since they are capa-_ 


ble of only limited movements, are 
naturally dependent on water motion 
to carry their food to them, and there- 
fore will thrive and grow at rates un- 
precedented on the previous shore 
line. This is naturally due to water 
velocities usually in the range of 1/10 
to 2 ft per sec. Differentials of 
growth rates as high as 3 to 1 have, 
for instance, been recorded, for bar- 
nacles in wave-swept waters, as com- 
pared with barnacles living in com- 
paratively still tidal water. Still 
faster rates of growth have been 
noted in industrial tunnels. Where 
the water taken by the industrial 
plant is used for cooling, an addi- 
tional unforecastible factor is intro- 
duced. The enormous heat output in 
cooling water from a large power 
station or refinery is often sufficient 
to shift the overall temperature of 
the body of water as much as 15 F. 
This shift in water temperature may 
be enough to encourage year-around 
growth and reproduction of an or- 
ganism that has previously been dor- 
mant a large part of the year; or 
it may permit over-wintering and lux- 
urious growth of some organism 
which has been previously subject to 
seasonal extermination. 

A good example of this occurred in 

2Data compiled by the above methods 
for a number of American harbors became 
available just as this article was going to 


press, too late for inclusion here. These 
data will be published in a future issue. 
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the southwest during the war. A new 
plant was to be erected on tidal wa- 
ter and take its cooling water flow 
from a brackish stream only a few 
hundred feet from the inlet of an 
existing oil refinery. Design engi- 
neers, basing their judgment on the 
fact that the existing plant had ex- 
perienced no difficulty, and upon a 
belief based on rather limited expe- 
rience that no organism could thrive 
on varying salt content water, pro- 
vided no protection from fouling. Lux- 
uriant Bryozoa growth shut down 
the plant before a single year’s oper- 
ation had been completed. 

For another example, there are 
two power stations in Rhode Island 
whose cooling water inlets are a 
city block apart. Neglible differences 
exist between the plants so far as 


salinity, water temperature, sewage 
pollution, and other normal factors 
are concerned. The plant upstream 
from the sea has had severe fouling 
with Mytilus edulis; the one nearer 
the sea has had none. The difference 
probably exists in variations in river 
bottoms. Some plants have expe- 
rienced severe fouling recently after 
a, period of comparative freedom, 
probably due to changes in industrial 
and domestic pollution in their water 
source. 

It should be realized that, even 
though conditions are known to be 
unfavorable to the fouling organisms 
that exist near the proposed plant 
site, these same conditions of salinity, 
temperature and pollution may en- 
courage luxurious growth of some 
other organism, not now native, when 


changed water flow and temperature 
due to the new operations occur. 
Safest to Design for Fouling 

It is only sound engineering to de- 
sign as though fouling will occur. 
Satisfactory design will require that 
all portions of the system be acces- 
sible for inspection and manual clean- 
ing; and preferably be capable of be- 
ing readily dewatered; but such 
manual cleaning should be considered 
only as an emergency measure. From 
the standpoint of efficiency, of con- 
tinuity of operation, and of cost of 
cleaning; control methods as previ- 
ously discussed, are more satisfactory 
than manual cleaning. Designing with 
such control methods in mind from 
the very inception of plans will often 
substantially reduce corrective con- 
struction and operating costs. 


Boiler Scale Removal 
by Chemical Cleaning « « « « 


RACTICAL APPLICATION of 

surface chemistry to the problem 
of removing scales and sludges from 
steam generating equipment has re- 
sulted in the development of chem- 
icals that are effective, safe, and 
easily handled. These chemicals, 
with methods of application readily 
adapted to plant practices, combine 
to form a fast and economical clean- 
ing operation. The descaling is thor- 
ough and can be accomplished with 
a minimum of dismantling of equip- 
ment or interference with normal 
plant operation. 

It has long been known that cer- 
tain acids are capable of dissolving 
some of the deposits usually found in 
boilers. There was at the same time, 
however, a reaction with the metals 
which precluded their use for this 
purpose. In order to utilize these 
acids to remove accumulations of 
scale and sludge from metal surfaces, 
it was necessary to develop suitable 
acid inhibitors. 

In addition to reducing the rate of 
attack on metal to a fraction of its 
former rate, without affecting the re- 
action on the scale or sludge, certain 
other requirements were necessary 
for a satisfactory inhibitor. Any tar 
or oily deposits that might result 
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from the alteration of the inhibitor 
through chemical action or tempera- 
ture is objectionable, since it may 
cause foaming and priming. 

Metal or metallo-organic base in- 
hibitors are not always satisfactory 
as their efficiency is generally de- 
pendent on the metal plating out on 
the surface. If the metal film is not 
removed by flushing and neutralizing 
following the acid cleaning, it may be 
carried over when the boiler is put 
back on the line to be redeposited on 
the turbine blades or cause other op- 
erational difficulties. Furthermore, the 
inhibitor should be relatively non- 
toxic and offer no occupational hazard. 

Investigation of various inhibitors 
for controlling acid reactions has dis- 
closed that the best type of inhibitor 
to use depends on the concentration. 


‘and type of acid and the process em- 


ployed. For example, foam type in- 
hibitors for both sulphuric acid and 
muriatic acid have been developed 
which find a ready application in acid 
pickling operation but are definitely 


not suitable for boiler scale removal. 
An inhibitor may give adequate pro- 
tection at atmospheric temperature, 
but allow excessive corrosion at tem- 
peratures of 150-175 F., as frequently 
encountered in boiler cleaning. An - 
acid properly inhibited for steel may 
be corrosive to bronze, and conse- 
quently, each of the metals to be en- 
countered in the entire system must 
be considered in the proper selection 
of the inhibitor. 

The optimum amount of inhibitor 
to use is dependent on the surface 
area exposed and the concentration of 
the acid solution. For most operations 
where small surface areas are exposed 
to large amounts of acids, 1 percent 
of inhibitor based by volume on the 
amount of concentrated acid will 
prove to be satisfactory. Where large 
surface areas are contacted by rela- 
tively small volumes of acid, as in 
boiler cleaning, from 0.3 - 0.5 percent 
by volume of inhibitor, regardless of 
the acid concentration, is required for . 
adequate corrosion control. 


Chemical Composition of Scale 
Scale and sludge found in boilers 
varies according to the chemical com- 
position of the water being used, the 
type of feedwater treatment being 
given, the operating temperature, and 


1946—POWER PLANT ENGINEERING—Chicago, II. 75 








the pressure of the unit. It will be 
found that in the majority of cases 
varying amounts of iron oxide will be 
found either in the form Fe2Os or the 


magnetic iron oxide Fe;O,.. These com- 
pounds result from the oxidation of 
the steel in the boiler, and the amount 
and type can be controlled by proper 
feedwater treatment. In those units 
where internal treatment with one of 
the phosphate compounds is made, a 
calcium hydroxy-phosphate sludge is 
usually deposited. Calcium carbonate, 
calcium sulphate, as well as silica are 
found in boilers in varying percent- 
ages. Oil or grease may also occur. 
Composition of the scale and sludge 
found in the boiler will dictate whether 
or not a successful removal can be 
obtained by the use of chemicals. 
Carbonates and phosphates are quite 
readily removed, and it is only neces- 
sary to ascertain how much scale is 
present to determine the proper con- 
centration of scale solvent. The sili- 
cate scales and iron oxides present a 
more complex problem, and certain 
additive agents must be used in addi- 
tion to the acids. Also in the case of 
these minerals, it is often found neces- 
sary to use elevated temperatures in 
order that the job will not be pro- 
longed for too great a length of time. 
Pure silica and pure sulphate are 
practically impossible to remove suc- 
cessfully by the use of any known 
chemical solution. In the majority of 
cases, however, they are found in con- 
junction with other materials which 
are soluble and by removing the sol- 
uble portion of the scale, the former 
may often be successfully removed. 
Any oil found in the boiler may be 
removed by a treatment designed spe- 
cifically for that purpose. If the 
amount of oil is not too great, it may 
be removed along with the inorganic 
material by the use of suitable agents 
in the solution. An oily condition may 
exist which will seriously interfere 
with the removal of the inorganic 






encrustation, in which case it is ad- 
visable to remove the oil by an alka- 
line boil-out prior to the scale re- 
moval treatment. 

In order properly to prescribe a 
chemical scale removal treatment on 
a boiler, it.is necessary to know what 
type of scale is to be removed. It 
might be well to mention that in a 
great many cases it will be found that 
the scale is made up of layers of dif- 
ferent minerals. Quite often an iron 
oxide is next to the metal, then a 
layer of sulphate or silicate, then a 
layer of carbonate or some other ma- 
terial. Simple solubility tests usually 
give adequate information to prescribe 
the best cleaning operation. For this 
reason, the ideal sample is a section 
of a tube taken from the boiler in 
order that tests may be made on the 
material as it is found. If a section of 
tube cannot be obtained, it is essen- 
tial that the material be scraped com- 
pletely down to the bare metal so that 
each individual layer will be present 
in the scale sample. 


Cleaning Methods 


There are two general methods of 
cleaning boilers; the fill - and - soak 
method and the pump circulation 
method. Each has its advantages and 
disadvantages, and a decision as to 
which method to use on any particular 
boiler is determined by local condi- 
tions. In general, it will be found that 
the fill-and-soak method is more ap- 
plicable on the larger size boilers. 

Because of the complexity of con- 
struction of these units, pump circu- 
lation will not always give a positive 
flow in every tube, a condition which 
is necessary to justify its use. Boilers 
are so designed that circulation re- 
sults in them normally because of the 
differences in gravity of water at 
various temperatures. For that rea- 
son, if proper temperature control of 
the boiler and the solvent is main- 
tained, normal circulation will result 


during the cleaning operation and the 
use of an additional pump will not be 
necessary. 

One disadvantage of the fill-and- 
soak method is that the amount of 
solvent used must be based upon the 
estimated amount of scale preseni. 
If this estimate is incorrect, an ex- 
cessive amount of solvent will be used 
which is not recoverable and which 
will add to the over-all cost of clean- 
ing. In cases where too low a concen- 
tration is used, incomplete scale re- 
moval may necessitate refilling with 
fresh solvent. 

When positive circulation is main- 
tained by the use of a pump, the par- 
tially spent solvent return from the 
boiler is continually checked and fresh 
solvent is added as needed. In this 
way only the amount of solvent abso- 
lutely necessary to remove the scale 
is used. One disadvantage to the 
pump circulation method is the fact 
that the solutions used in descaling 
a boiler become more and more cor- 
rosive because of dissolved salts, and 
some additional corrosion may result 
from circulating which would not be 
obtained by the fill-and-soak method. 


Procedure for Chemical Cleaning 


Chemical treatment of a boiler con- 
sists of filling the unit with a recom- 
mended concentration of scale solvent 
at the proper temperature allowing it 
to soak or circulate until all the scale 
disintegrates and can be readily 
washed from the boiler. The unit is 
then drained, filled with water, and 
drained again to remove any residual 
solvent or insoluble residues remain- 
ing. 

After this, the boiler is filled to nor- 
mal operating level with a dilute solu- 
tion of boiler neutralizing compound, 
brought to boiling or preferably 25 or 
50 psig pressure, after which it is 
drained. The purpose of the alkaline 
boil is to neutralize any remaining 
acid in the boiler. This also leaves the 


Fig. 1. (left). Sections of same boiler tube, before cleaning (left) and after cleaning (right) with chemical 
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metal surface in a passive state, tend- 
ing to reduce the after-rusting that 
normally results when metal has been 
acid treated. In addition, experience 
has shown that the neutralizing boil 
helps to remove any loosely adhering 
sludge that remains and leaves the 
entire surface in a much cleaner con- 
dition. The boiler is then ready for 
inspection. 

Since it is usually desirable to apply 
the chemical at an elevated tempera- 
ture, the boiler should be pre-heated. 
This may be accomplished by filling 
or circulating the boiler with hot feed- 
water until the metal is heated. When- 
ever possible, it will be found that a 
more satisfactory temperature can be 
obtained by filling the boiler to nor- 
mal operating level and firing it until 
the temperature is raised to around 
200 F. The fire is then pulled and the 
boiler allowed to stand for at least an 
hour to permit temperatures to equal- 
ize so that no local overheating will 
result. This system heats the footings, 
settings, and brickwork and a more 
uniform temperature will result than 
when hot feedwater is used. 


After an operator has become ac- 
customed to chemically cleaning his 
equipment, he can usually have all 
preparations made before the boiler 
is taken off the line, and as soon as 
the temperature in the unit has 
dropped down to around 190 F treat- 
ment can be started. A great deal of 
time is saved by using this procedure 
which eliminates the necessity of .pre- 
heating. 

Filling the Boiler 


As most boiler ro can furnish 
water at practically ‘any temperature, 
no steam will be wd ene to heat the 
solvent to the desired temperature. 
Hot water is piped directly to the bot- 
tom blowdown of the boiler, and in 
this line a hot water meter is installed 
so that the water being introduced 
into the boiler can be accurately 
measured. Between the meter and the 
boiler a tee is installed in the line, 
Fig. 2, and concentrated solvent is 
pumped directly into the metered 
stream of water. By gaging the 
amount of concentrated solvent being 
pumped and metering the hot water, 
the proper concentration can be ob- 
tained by regulating the flow of each. 
This system is widely used in the 
chemical cleaning of boilers and has 
proven to be the easiest method, since 
the dilution is made as the liquid is 
pumped and tanks for dilution are not 
required. 

On large units, those requiring 3000 
to 4000 gal or more, it is advisable to 
run the first solution in at a slightly 
higher concentration than the aver- 
age. For example, if a 20 percent solu- 
tion of scale solvent is recommended 
for the treatment, it would be well to 
run the first one-third or so of the 
amount in at a concentration of ap- 
proximately 25 percent, decreasing the 
concentration slowly, so that the last 
of the solvent goes in at approximately 
15 percent. To insure the entrance of 


all of the concentrated solvent before 
the system is completely filled, it is 
necessary to regulate the rate of in- 
troduction so that all of it is in the 
unit by the time it is 90 to 95 percent 
full, completing the operation by in- 
troducing the necessary hot water to 
fill the unit. 

Most fire-tube boilers and the less 
complex water-tube boilers usually 
can be chemically cleaned by intro- 
ducing the concentrated chemical di- 
rectly into hot water already in the 
unit. This can be done by filling the 
boiler to normal operating level, firing 
it until the proper temperature is ob- 
tained, then draining out an amount 
of water approximately equal to the 
amount of concentrated chemical that 
will be required. The concentrated 
chemical is then pumped into the top 
of the boiler. The specific gravity of 
the concentrated. chemical will be 
greater than the hot water in the unit, 
and complete mixing will result in a 
very short time. 

When quantities of carbonates are 
present, large amounts of gas may be 
generated, therefore the rate of intro- 
duction of the concentrated solvent 
should ‘be regulated to permit escape 
of the gas through the vent. It is im- 
perative that the concentrated solvent 
be pumped into the top of the unit to 
provide thorough mixing of solvent 
and hot water. After the unit is filled 
to capacity it is allowed to soak for a 
period of 4 to 6 hr depending on the 
amount and type of scale being re- 
moved. 

At the end of the soaking period the 
unit is drained. Since the solution in 
the boiler is practically spent, it can 
usually be drained through the nor- 
mal blowdown into the sewer without 
danger. Usually the blowdown lines 
are small, about 1% to 2 in. in diam- 
eter, so that draining operation may 
be slow. Since there is always a cer- 
tain amount of insoluble material that 
must be removed after any chemical 
descaling job, it is advisable to ar- 
range the draining facilities so that 
the solution may be drained rapidly 
in order to carry out as much of this 
insoluble material as possible. 

In some instances it will be found 
that improvement can be shown by 
flushing out the solution with feed- 
water. This is accomplished by clos- 
ing the vent, opening the drain and 
immediately starting feedwater in the 
top of the boiler at as high a rate as 
the drain can accommodate. The drain- 
ing solution should be checked for 
concentration, and as soon as it ap- 
pears that most of the spent solvent 
has been removed, the feedwater pump 
can be stopped, the vent opened and 
the unit allowed to drain completely. 

After draining, the unit should be 
filled with water and again drained 
after which it is filled to normal op- 
erating level with boiler neutralizing 
solution and fired to a boil or prefer- 
ably to 25 to 50 psig pressure for ap- 
proximately 2 hr. The same method 


employed in filling the boiler with 
acid solution can be used for adding 
the neutralizing solution. That is, the 
neutralizing compound can be dis- 
solved in water in a concentrated 
form and pumped directly into a 
stream of hot feedwater going into the 
bottom of the boiler. Since the unit 
is to be fired and boiled, there is no 
particular need to regulate the con- 
centration. It can be introduced as 
rapidly as possible, and the unit then 
filled to capacity with feedwater. Com- 
plete mixing in the unit will result 
during firing. 


Steam Heating the Solution 


In some instances where hot water 
is not available for diluting the sol- 
vent, it will be necessary to heat the 
solution by the direct injection of 
steam into the in-put line. This is 
done by introducing steam into the 
water stream before the solution is 
mixed, Fig. 3, or directly into the 
stream after the solvent has been 
mixed with water. Pre-heating the 


(Continued on page 124) 









HOT WATER METER 


Fig. 2. Piping diagram for filling boiler 
with hot water and scale solvent 





Fig. 3. Piping arrangement for heating 
cold water with steam 





Fig. 4. 


Piping for pump circulation 
method of chemical boiler cleaning 
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Fig. 1. Panels installed in 1924 to control original equipment of Fig. 2, filled four sides of controi 





Modernizing the Coal-Handling 


HILO STATION of The Ohio 

Power Co. is the largest central 
station on the American Gas and 
Electric System. It has a generating 
capacity slightly in excess of 440,000 
kw. When the plant was first built* 
in 1924, it had two turbo-generators, 
each rated 40,000 kw; in 1928 a triple 
machine was installed with a capacity 
of 160,000 kw; and between 1941 and 
1943, two additional compound units 


were erected, each capable of gener- 
ating somewhat over 100,000 kw. 
At present the plant burns an aver- 
age of 5000 tons of coal per day and 
there have been days when as much 
as 6500 tons have been consumed. 
That is a lot of coal. The fuel must 
pour into the hungry maws of the 
furnaces in a ceaseless black cloud 
of pulverized dust, hour after. hour, 
day after day. To supply this insati- 
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able demand requires a conveying 
system of large capacity and utmost 
reliability. Originally the conveyors 
were designed for 500 tons per hour 
but, with the installation of the last 
two 100,000-kw units, the capacity 
was increased to 750 tons per hour 
and, even now, alterations are con- 
templated which will increase this 
still further to 1000 tons per hour. 
Two of the five bunkers in the 
plant each have a storage capacity 
of 1150 tons, one a capacity of 2500 
tons and the last two bunkers that 
were installed each have a capacity of 
960 tons, or a total of 6720 tons. An 
interruption in the coal supply of 


q—In 1924. 


Fig. 2. Route diagram of coal-handling sys- 
tem installed at Philo in 1924. Numbers in 
circles are motor horsepower 


Fig. 3. Route diagram of coal-handling sys- 
tem installed at Philo at the present time. 
Numbers in circles are motor horsepower 
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room, controlled 10 motors. Now look at Fig. 4, present equipment controlling 32 motors. 











Control at Philo............. 


By A. H. BEILER 


Electrical Engineering Div., American Gas & Electric Service Corp. 


While the capacity of the Philo Station of Ohio Power Co. was 
being increased 5-fold—from 80,000 kw in 1924 to over 440,000 kw 
in 1948—the coal-handling system and its control also had to be 
modernized to keep pace ... Part I of this two-part article describes 
in detail the original coal-handling control and its operation to con- 
trol automatically the original conveyor and crusher motors; at the 
time, it was the last word in automatic coal-handling control .. . It 
also shows how the control was simplified when all these motors 
were changed to full-voltage starting . . . Part II in a future issue 
will describe in detail the present system using the latest types of 
control equipment, controlling three times as many motors and 
occupying less than a quarter of the space of the original control 


slightly over twenty-four hours would 
drain them dry and the plant would 
have to shut down. 

The original conveying system in- 
stalled in 1924 had six belts and four 
crushers, arranged in the sequence 
shown diagrammatically in Fig. 2. 
Coal was delivered either by barge 
at the nearby Muskingum River or 
by railroad. At the river, coal cranes 
unloaded the barges and dumped the 
coal into the river hopper. The hop- 
per under the railroad tracks re- 
ceived the rail coal, and rail coal 
could also be delivered to the river 
hopper. Two “pan conveyors” car- 
ried the coal to Crusher House No. 1 
where it was routed through the 
Crushers, C1A and C1B and then car- 
ried by Conveyor 1 to Crusher House 
No. 2. 

En route the coal was—and still is 
—intercepted by a/ gantry crane, 
which can either let it continue on 
through or dump it to either side into 
the storage yard. Large fuel con- 
sumption requires correspondingly 
large storage capacity and, at Philo, 
space is available for about 400,000 
tons of coal. On the average, about 
half of this amount is held in reserve 
in the storage pile, in case strikes or 
other emergencies delay normal coal 
deliveries. The coal is reclaimed by 
two buckets on the gantry crane, 
each having a capacity of about 2% 
tons, and dumped back on to Con- 
veyor 1 again to continue on into the 
plant. 

At Crusher House No. 1, the coal 
received an additional crushing and 
was then carried over Conveyors 2, 
3 and 4 to its destination at the bunk- 
ers in the plant. A coal tripper, 
mechanically-operated from Conveyor 
4, distributed the coal throughout the 
length of the bunker. 

Six a-c motors for the conveyors, 
four for the crushers and seven d-c 
motors for the gantry crane operated 


_the coal handling system. The horse 


power rating of the a-c motors is 
indicated by the numbers in the cir- 
cles on the diagram. The gantry 

*See Philo Station Establishes Record of 
Economy, PowER NT ENGINEERING,. June 


, 1925. Also Philo’s New 160,000-kw Unit 
No. 3 in Service, Ibid, September 1, 1929. 


crane had seven 55-hp motors, two 
for the bucket holding lines, two for 
the closing lines, two for the trolleys 
and one for the bridge. 


Original Electrical Equipment 

Power is supplied to all the coal- 
handling motors over four 2300-v, 
3-phase, 60-cycle feeders from the 
station auxiliary buses. It is stepped 
down to 440 v through two banks of 
transformers, each originally rated 
450 kva. These supplied the 10 a-c 
motors. Two synchronous motor- 


generator sets, each rated 425 hp, 
2300 v, a-c to 300 kw, 550 v d-c, sup- 
ply the gantry crane motors. 

All four sides of the control room 
were required to house the control 
panels for the coal-handling equip- 
ment. These are shown in the photo- 
graph, Fig. 1. There were panels for 
the control of the 2300-v incoming 
lines, the 2300-440-v transformers, 
the motors and generators of the con- 
version sets, the d-c feeders to the 
gantry crane and, last but far from 


Fig. 4. Coal-handling control equipment now in operation at Philo Station. The steel 
enclosed contactors and circuit breakers directly control 20 motors and indirectly control 


12 additional motors. Compare with Fig. 1 


For more on “How It Worked,” turn the page 
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least, the automatic control of the ten 
conveyor and crusher motors. This 
article will concern itself mainly with 
the latter equipment and its subse- 
quent development. 

The switchboard installed in 1924 
was considered the last word in auto- 
matic coal handling control. The a-c 
motors were rated 440 v, 3 phase, 60 
cycles, had wound rotors and, de- 
pendent on belt length, were started 
automatically with two, three or four 
steps of resistance in their rotor cir- 
cuits. The resistance was_ short- 
circuited with accelerating contactors 
controlled by current limit relays. 
Each motor was protected by a plun- 
ger and oil dash-pot type of overload 
relay. Operation of this relay would 
open the coil circuit of the primary 
contactor and thus stop the over- 
loaded motor. 

The automatic accelerating scheme 
was a masterpiece of ingenuity, now, 
alas! superseded because of simpler 
operating methods. Regardless of the 
number of starting steps, each start- 
ing panel had two current-limit re- 
lays to control the operation of the 
accelerating contactors which cut out 
resistance from the rotor circuit of 
the motor. First one relay would 
function, then it would pass on its 
duties to the second and this in turn 
would transfer the job to the first 
relay again, back and forth through 
a clever arrangement of interlocks. 

Automatic Sequence Control 

The motors were arranged to start 
in sequence, to assure that a conveyor 
was in motion before coal was de- 
posited on it. Thus the conveyors 
started in sequence from the plant 
outward to the track hoppers. The 
closure of the last accelerating con- 
tactor of a motor would initiate the 
closing of the primary contactor of 
the motor succeeding in the sequence, 


and this would in turn cause its ac- 
celerating contactors to function to 
cut out rotor resistance under the 
control of its current limit relays. 
Figure 6 is an elementary diagram 
of the original control scheme where 
for simplicity the primary and ac- 
celerating contactors have been omit- 
ted. Starting at the left of the dia- 
gram, pressing the master start push 
button energized the master control 
relay M from line L-3, provided cer- 
tain emergency push buttons were 
closed. These are strategically lo- 
cated at the crushers and along the 
conveyors and a part or the entire 
system could be stopped immediately 
in an emergency by pushing one of 
these buttons. The return circuit to 
line L-2 was through two normally- 
closed interlocks, one on each of the 
last accelerating contactors of the 
pan conveyors—the last in the se- 
quence to start and the first to re- 
ceive coal. The master relay sealed 
itself in and energized a series of 
small “interlocking” relays. One such 
relay was associated with each motor. 
The normal sequence of starting 
was: Crushers C2A, C2B, C1A, C1B, 
then Conveyors 4, 3, 2, 1, and, lastly, 
Pan Conveyors PCE and PCW. No 
interlock relay could close unless the 
primary contactor of its motor and 
all the motors following in the se- 
quence were de-energized. This was 
accomplished through normally closed 
interlocks on the primary contactors 
and assured that all these were open 
before the system could be started up. 
The ten interlock relays closed 
simultaneously as soon as the start 
button was pressed and the contacts 
of each closed a circuit to connect the 
L-2 line to an “under-voltage”’ relay. 
The L-3 line of these under-voltage 
relays was connected to them in the 
closing sequence, however, through 
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normally open interlocks on the last 
accelerating contactor of the motor 
starting previously in the sequence. 
The under-voltage relays thus closed 
one at a time beginning with the one 
for Crusher C2A and ending with Pan 
Conveyors PCE and PCW. As soon 
as the under-voltage relay became 
energized it sealed itself in on one 
set of its contacts and closed the re- 
spective primary contactor coil cir- 
cuit (not shown) on a second set. 
The respective motor would then 
start and accelerate under automatic 
control to full speed. When this con- 
dition was attained with the closing 
of the last accelerating contactor, the 
next under-voltage relay in the se- 
quence would become energized. As 
soon as each primary contactor 
closed, its interlock relay would drop 
out but this had no effect on the 
under-voltage relay as it had sealed 
itself in independently. 

The closing of the last accelerating 
contactor on either pan conveyor de- 
energized the master relay, and this 
in turn de-energized the last two in- 
terlock relays still remaining closed— 
those belonging to the pan conveyors. 
Normally all motors would now be 
running at full speed with all under- 
voltage, primary and accelerating 
contactors closed. All interlock re- 


Fig. 6. Electrical diagram of the automatic control system originally installed at Philo to control coal-handling system of Fig. 2 


LEGEND 
PCE, PCW = Pan Conveyors. 
PB = Push Button. 
CS = “Independent” Control Switches. 
L2, L3 = 440 V. Control Lines. 
OL = Overcurrent Relay. 


P = Primary Contactor. 

AC = Accelerating Contactor. 
X = Interlock Relay. 

UV = Undervoltage Relay. 

CIA, CIB, C2A, C2B — Crushers. 
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UL = Underload Relay. 

A, B, C, D, E, F, G = By-Pass Switches. 
M = Master Relay. 

2LK = Secondary Master Relay. 

1, 2, 3, 4 = Belt Conveyors. 
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lays and the master relay were de- 
energized. 

Oviously facilities had to be pro- 
vided to operate motors independ- 
ently or to by-pass them when re- 
quired. Each motor panel had a 
double-throw knife switch. When 
moved from its “normal” to the “in- 
dependent” position the two lines, L-2 
and L-3, were connected directly to 
the under-voltage relay and the cor- 
responding primary contactor then 
closed and the motor started. 

By-passing so that the remainder 
of the motors could operate required 
other switches. First there were two 
D.P.D.T. knife switches, E and F, to 
by-pass each pair of crusher motors. 
Then there were four S.P.D.T. knife 
switches, B, C, D, E, to by-pass the 
crusher motors individually instead 
of in pairs. When coal was run to 
storage, only the pan conveyors, Con- 
veyor 1, and Crushers C1A and C1B, 
were required. An S.P.D.T. knife 
switch, A, in its by-pass position, en- 
abled Conveyor 1 to,start after the 
crushers, thus by-pdssing Conveyors 
2,3 and 4. The pan conveyors would, 
of course, start after Conveyor 1 was 
running at full speed. 


It was found that stopping the en- 
tire system in an emergency often 
left the crushers choked with coal, 
which delayed re-starting. The emer- 
gency push buttons along the con- 
veyor runs were, therefore, segre- 
gated from those at the crushers. 
The latter buttons stopped the entire 
system by removing L-3 line poten- 
tial from all the contactor coils; the 
former controlled a secondary master 
relay “2LK” which withheld this line 
potential from the conveyors only. 


The engineers who designed the 
coal handling system envisioned a 
number of bogies against which they 
wanted protection, and the manufac- 
turer of the control panels, always 
complaisant to a customer, gave it to 
them. One of these bogies was belt 
breakage, and to detect it, induction 
“underload” relays were provided so 
that if a belt motor decreased its 
power intake below what it took with 
an idle belt, as would be the case if 
a belt broke, this motor and all oth- 
ers following in the sequence shut 
down. The underload relay contacts 
controlled the under-voltage relay 
coil circuit. At starting, it was nec- 
essary to by-pass these open contacts 
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by a normally closed interlock on one 
of the accelerating contactors of the 
respective motor, but by the time this 
interlock opened, the motor was al- 
ready drawing sufficient power so 
that the underload relay contacts 
were closed and operation was not 
interrupted. 
1928 Plant Extension 

In 1928, when the 3-unit, 160,000 
kw turbo-generator was installed, the 
correspondingly increased coal con- 
sumption required additions to the 
coal handling facilities. The coal han- 
dling transformer banks, each rated 
450 kva, were replaced by 750 kva 
banks. The Crushers, C2A and C2B, 
had their motors changed from 75 to 
100 hp and the pan conveyors, theirs 
from 40 to 75 hp. Two additional 
Conveyors, 5R and 5L, driven by 40 
hp motors together with their belt- 
operated trippers, were installed in 
the plant over the bunkers supplying 
coal to the boilers for the new turbo- 
generator. 

Conveyors 4, 5R and 5L were the 
ultimate destination of the coal on the 
conveying system before it dropped 
into the bunkers, and at least one of 
these three conveyors had to be oper- 
ating before the remaining conveyors 
could be started. Push buttons were 
locally installed so that the man 
routing the coal to the respective 
conveyor could start and stop its mo- 
tor as required. The remainder of 
the conveying system functioned au- 
tomatically as heretofore. 


Further Extensions 

By 1936, the capacity of the two 
pan conveyors proved inadequate and 
two additional pan conveyors were 
installed. This required the replacing 
of the two 75-hp motors with four 
40-hp motors. Experience had indi- 
cated that squirrel-cage motors when 
started at full voltage would operate 
satisfactorily on conveyor applica- 
tions, and this was now tried at Philo. 
Using the discarded accelerating con- 
tactors of the original two wound- 
rotor motors as the primary con- 
tactors of the new motors avoided 
the purchase of additional control 
equipment. This was quite important, 
since no more space was available in 
the control room. It was also possible 
to utilize the cable runs going to the 
rotors of the original motors for 
the primary cable runs of the new 
squirrel-cage motors and this avoided 


Fig. 5. Coal-handling control panels in January, 1942, after unneeded contactors were removed. The contactors remaining controlled 
the same motors and provided the same sequence and protective features as the equipment shown in Fig. 1 





the installation of any new cables. 


Trouble had also been experienced 
with tramp iron in the coal which 
occasionally damaged a conveyor 
belt, and a magnetic separator was 
installed to intercept this material. 
This separator was mounted at a 
point in the conveying system before 
the coal reached Conveyor 1. Con- 
veyor 1 was accordingly divided into 
two conveyors; the additional one 
was known as Conveyor 1A. It was 
driven by a 40 hp motor. 

At this time, it was decided to dis- 
pense with the use of the underload 
relays, as they had given more trou- 
ble than their protection was worth. 

In 1941, work was started on the 
two 100,000 kw turbo-generators and 
anticipating greatly enlarged coal 
handling facilities, experiments were 
undertaken to ascertain to what ex- 
tent all the wound rotor motors could 
operate under full-voltage starting. 
Considerable caution had to be exer- 
cised in making this experiment, so 
as to be certain that none of the mo- 
tors or conveying equipment would 
be damaged. 

First, one of the smaller motors 
was selected and one step of its rotor 
resistance short circuited. Operation 
was observed over a period of sev- 
eral weeks. Then this was tried pro- 
gressively on the remainder of the 
motors without any untoward effects. 
A second step of resistance was short 
circuited and then all rotor resistance 
was cut out on one motor and it 
started as satisfactorily as before. 
There were no dead spots, the motor 
did not overheat, and sufficient torque 
was available to start the belt. Ap- 
parently the original designers of the 
coal handling system had used large 
factors of safety in the torque re- 
quirements. At last all motors were 
started without any starting resist- 
ance and operation again observed 
for several weeks. This proved en- 
tirely satisfactory and it was, there- 
fore, concluded that it would be safe 
to eliminate all accelerating contact- 
ors and use them where possible for 
controlling the primary circuit of any 
new motors which were to be in- 
stalled. These motors, would, of 
course, all be squirrel cage machines. 
It was thus possible to avoid any ex- 
tensive additions to the control equip- 


(Continued on page 130) 
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Efficient Operation and Economy 
in Piping Systems 


By H. J. PETERSEN Head Mechanical Engineer, Tennessee Valley Authority 


penne the past decade the Ten- 
nessee Valley Authority has de- 
signed sixteen hydroelectric power 
plants which include almost every 
type of plant except those using Pel- 
ton wheels. These plants were all de- 
signed by essentially the same organi- 
zation, which resulted in a succession 
of improved designs as experiences 
gained in the earlier plants were in- 
corporated in the designs of the later 
plants. This is especially true in the 
case of the mechanical auxiliaries 
since considerable latitude is per- 
mitted in the design of these systems. 
Consequently, it has been possible to 
standardize on a good many features 
of these auxiliaries which have proved 
themselves in service. 

This paper will discuss the design 
of the various mechanical auxiliaries 
for hydroelectric power plants as de- 
veloped by the Authority, outlining 
the reasons establishing the designs 
adopted. It is expected that these de- 
signs will be superseded by later and 
better designs as operating experi- 
ences and improved techniques dic- 
tate. It is not intended that this 
paper shall represent a comprehen- 
sive treatise on hydroelectric power- 
plant piping and auxiliaries, as these 
subjects are well handled in numer- 
ous textbooks and manuals; however, 
the scope of this discussion makes it 
desirable to complement the specific 
references to TVA design with a re- 


*Abstracted from paper entitled Design 
of Mechanical Auxiliaries for TVA Hydro- 
electric Plants, presented at Spring Meet- 
ing ASME, April 1946, Chattanooga, Tenn. 
To be published in full in ASME Trans- 
actions. 


Fig. 1. Valve operation diagram, governor and lubricating oil system, Fort 
Loudoun Project. (Units 3 and 4 and some valve numbers omitted for clarity) 
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view of certain related principles 
which the author considers good gen- 
eral piping practice. 

In general, the term “mechanical 
auxiliaries” includes those systems 
usually consisting of one or more 
machines connected by piping to the 
main prime movers to aid them in 
their proper functioning, or other sys- 
tems distributed throughout the pow- 
erhouse for services such as water, 
air, drainage, and so forth. Because 
they occupy relatively small spaces 
and usually are located in out-of-the- 
way places in the powerhouse, these 
systems sometimes do not receive 
their full share of attention and may 
be slighted in the design. In almost 
all cases they are vital to successful 
and economical operation, and thought 
given to their design in the prelimi- 
nary stages will pay dividends in the 
long run in the trouble-free operation 
of the plant. 

However, the amount of time and 
effort spent in the design of these 
features should be justified by the re- 
sults required. Elaborate calculations 
and long complicated empirical and 
theoretical formulas should be re- 
sorted to only when the results pre- 
scribed make their use unavoidable. 
Only a novice will carry out a com- 
putation to two or three decimals 
when a lesser number of significant 
figures will suffice. An experienced 
designer is aware of this and has 
available a number of charts, tables, 
and curves, from which he is able to 
pick certain approximate values which 


+Details of individual systems to appear in 
later issues. 


— Kaplan oil head 


facilitate his design. Also, a practical 
designer will always maintain a close 
liaison with the department that will 
operate the plant in order to ascer- 
tain its likes and dislikes in the 
matter of machinery and equipment. 
Many times that department, because 
of its operating experiences, can make 
worthwhile contributions to the des- 
sign. 

Before reviewing the design of the 
individual systems}, several features 
common to all systems and on which 
generalizations may be made will be 
discussed. 


The Fundamental Requirement 

The fundamental requirement for 
any piping system is that it shall be 
functionally correct. All valves and 
items of equipment should be in prop- 
er relation to each other, so that the 
system operates in the most efficient 
manner possible. 


The best way to obtain this: result 
is by making a valve-operation dia- 
gram. Fig. 1 is such a diagram for a 
governor and lubricating-oil system 
at one of the Authority’s plants. It 
will be noted that this diagram out- 
lines the entire system, including all 
valves, equipment, and machinery. 
From this it is an easy matter to 
check the over-all design of the sys- 
tem from a functional standpoint. 
This diagram, made in sketch form 
before any drawings are begun, serves 
as a guide to the draftsman in making 
the detailed drawings. When made 
into a final drawing, it has the fur- 
ther purpose of aiding the field erec- 
tion forces in the installation of the 


Fig. 2. Typical valve marker tags. Tags A, B and C 
are attached to the handwheels underneath the nut 
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To get the first, base the system on a valve-operation diagram 
showing correct relations of valves and equipment... Keep piping 
and valving simple, provide easy access, consider ultimate require- 
ments ... To get the second, analyze expected life vs costs: sizes 
and pumping costs vs investment: operating convenience and re- 
duced maintenance vs cost of getting them ... These are the funda- 
mental principles of piping and auxiliary system design employed 
by the TVA engineering staff in designing sixteen hydroelectric 
plants* ... Although based on hydro plant practice, these prin- 
ciples apply to many types of power and industrial systems 





piping, and finally it enables the 
operators. to visualize the system as 
a unit which promotes more efficient 
operation. Each valve on each sys- 
tem is marked with an aluminum tag 
describing its function (see Fig. 2). 
Tags A, B, and C are attached to 
the valve handwheels underneath the 
nut, while tag D is attached to the 
‘valve-bonnet bolt, to the valve stem, 
or to the operating chain. Each valve 
is numbered according to a standard 
system, and an experienced operator 
can tell the relative location of a 
valve in the piping system by its 
number. The symbols shown on this 
drawing for the various kinds of 
valves and items of equipment are 
standard for the diagrams for all 
plants. 

During the preliminary stages of 
the design of the powerhouse, ade- 
quate consideration should be given 
to the physical location of the pipe 
lines. It is absolutely essential that 
all the various systems be considered 
as a group in order to/lay out the 
space requirements prd@perly. Close 
co-ordination between the piping de- 
signer, the architect, and the concrete 
designer is essential at this stage of 
the design im order to insure proper 
space for pipe galleries, tunnels, and 
riser shafts. 

Typical Examples 

Figure 3 shows a gallery containing 
a number of piping systems. It will 
be noted that the gallery is of ample 
size, that all-the pipes are racked 
along the wall parallel to the building 


lines, and that they provide adequate 
headroom. As a contrast, one of the 
earlier designs showing the piping 
around the top of a shaft is illus- 
trated in Fig. 4. Note the pipe at 
angles to building walls, the inac- 
cessibility of valves, some valves up- 
side down, and the general appear- 
ance of having been designed one 
system at a time instead of as a 
group. The improvement in the oil 
piping shown in Fig. 6, over that 
shown in Fig. 5, is evident. Figure 5 
has large radii bends combined with 
welding fittings, pipes crossing each 
other at angles, pipe in more than 
one plane, and a multiplicity of valves 
and piping. 

By locating the equipment closer to 
the walls and by using three-way 
cocks, as shown in Fig. 6 for a simi- 
lar system in a later powerhouse, it 
was possible to eliminate many valves 
and some of the piping. The use of 
welding fittings throughout and the 
uniform spacing of the headers result 
in a piping design which places the 
accent on simplicity and good appear- 
ance as well as functionalism. The 
choice of the operator between these 
two designs is obvious. 

The greatest part of the steel pipe 
used by the Authority for hydroelec- 
tric plants is purchased under ASTM 
Specification A 120, standard weight 
(ASA-B36.10). For certain pipe as- 
semblies where considerable bending 
or coiling of the pipe is necessary, the 
pipe is specified as ASTM-A 53, Grade 
A. Wrought-iron pipe is purchased 





under ASTM Specification A 72. All 
cast-iron pipe is bell and spigot cen- 
trifugally cast, with class depending 
upon the pressure. Cast-iron pipe for 
pressure lines is purchased cement- 
lined, as it may be had at little or no 
increase in price, and experience has 
proved that it is much more resistant 
to tuberculation. Cast-iron pipe is 
purchased in 16- or 18-ft lengths, 
depending upon the supplier. Shorter 
lengths are seldom used because of 
the added calking expense. 

In some of the larger size mains, 
it has proved advantageous to use 
spiral-welded pipe. This is especially 
true in drainage lines embedded in 
concrete where thé cost of steel or 
cast-iron pipe would not be justified. 
Steel pipe is purchased in random 
lengths with ends threaded and coup- 
led, or beveled for welding, as the 
case may be. We find that it is cheap- 
er to weld pipes 4 in. and larger than 
to use screwed flanges. It also saves 
time and expense to have complicated 
welding pipe assemblies shop-welded 
into subassemblies which are then 
welded together in the field. 

The Authority makes single-line 
detailed construction drawings for 
piping systems using pipe 2 in. and 
smaller and for large-scale yard pip- 
ing of all sizes. They can be made 
much faster and, except in some con- 
gested areas, they gave a satisfactory 
physical picture. Any congested areas 
are developed either with standard 
double-line drawings or by isometric 
projection. Duplication of views, no- 
tations, dimensions, and mark num- 
bers are avoided as they add to de- 
sign expense and increase chances for 
error. 

Where lines lead directly to head- 
water or tailwater, heavier construc- 
tion is used up to the first valve to 
guard against possible breakage. A 
special connection is used where em- 
bedded lines emerge from the con- 
crete in the various galleries. In 
smaller lines a screwed coupling is 
placed flush with the face of the con- 
crete wall; this permits ready re- 
placement in case of breakage in the 


(Continued on page 126) 


Fig. 3. Design of piping in a gallery. All pipes are racked along the wall Fig. 4. Piping at top of a shaft. Note contrast with Fig. 3. 





parallel to the building lines and they provide adequate headroom 
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Piping is at angle to building walls, valves are inaccessible 








Reverting to Oil Fuel 


Oil burning Scotch marine boilers forced to burn coal on under- 
feed stokers during war now reconverted to oil .. . Complete shift 
on one boiler made in 48 hr... Flue gas now indicates 12 per 
cent CO, . . . Training program for young engineers started 


By Wn. A. Siadacd, 


Building Superintendent, Aldens, Inc. 


Se at the plant of 
Aldens, Inc., Chicago, is com- 
pleted as the underfeed stokers that 
were used in the Scotch marine boil- 
ers during the war emergency are 
removed and the oil burners put back 
in service as they were in pre-war 
days. At the start of the oil shortage 
during the war, it was decided to 
burn coal as fuel. Many different 
types of coal burning equipment were 
investigated without our being able 
to install them because the priority 
on steel would not allow us to build 
a Dutch oven to use as the combus- 
tion chamber. Finally it came to the 
point where we had to shut down or 
install an underfeed stoker right in 
the Morrison tube. This type of stoker 
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was finally installed and used with 
fair efficiency, but not anywhere near 
the efficiency or flexibility of our oil 
burners. 
Shortly after V-J Day, with the 
assurance of obtaining all the oil we 
needed, the reconversion work was 
started to put the oil burners back 
into operation. When the engineers 
found out that the burners were go- Ps 
Fig. 1. This view of the - f 
boiler room shows the in 
gage and recorder board Zee - 
in the right background a : : last 
while in the lower right 5 rune 
hand corner one of the 
oil burners may be seen pro 
tilted back on its base. = T 
The four boilers are fired f ===: SASS Sco 
through a firing ring of / FEES: indi 
clay encased in steel 5 fire 
with secondary air ports g lan 
around the entire circle FA Mr: 
air 
il circ 
7 pede 
Fig. 2. This chart shows the air 
vacuum on the heating sys- back 
tem. The heating system ing 
pressure is kept on the R type 
vacuum side at all times 
regardless of how cold the TI 
weather may be kept 
rega 
may 
diffe 
tem] 
Fig. 3. This recording of the COz reading reflects a typical day's the 
operation. .More than 12 per cent was held throughout 24 hr opera- ye 2 pum 
tion while 3050 gal of oil were burned. This meant that 51.2 gal of haus 
oil were burned per degree day with an efficiency rating of 74 vacu 
per cent : close 
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Fig. 4. Chief Engineer ‘Tex” Louthan checks the heating system control board which 
is electrically operated to show which zones are on or off. Control is governed by an 
outside thermostat in unison with inside temperature 


ing to be reinstalled, they really went 
to work on removing the stokers, the. 
last one being taken out and the oil 
burner reinstalled in 48 hr, ready to 
produce steam. 


The plant now consists of four 
Scotch marine boilers, each with its 
individual oil-burning equipment, 
fired through a firing ring of fire 
clay encased in steel with secondary 
air ports opening around the entire 
circle; each burner is mounted on a 
pedestal through which the primary 
air travels and which can be tilted 
back away from the firing port mak- 
ing it convenient to clean the cone 
type tip or make any other changes. 


The heating system pressure is 
kept on the vacuum side at all times 
regardless of how cold the weather 
may be, as the chart Fig. 2 shows a 
differential of 4 to 6 in. with a mean 
temperature of 14F; the vacuum at 
the suction of the steam operated 
pumps being held at 15 in. The ex- 
haust from these steam operated 
vacuum pumps is fed into the en- 
closed feedwater heater which in 


August, 


turn empties the condensate into the 
hot water heater tanks. A control 
setup is provided to allow live steam 
to be put into the hot water heaters 
when the condensate from the feed- 
water heater is not sufficient. 

Stack temperatures run between 
450 and 500 F without visible smoke. 
Heavy oil is used in daily operation 
with a Baumé reading of 15 deg; 
when shutting down, light oil is 
turned into the lines leading to the 
burners so that they may be easily 
started in the morning; then when 
the combustion chamber is warmed 
up, the heavy oil is pumped into the 
feed lines again. 

On the day’s operation shown in 
the chart Fig. 3, a COe reading of 
more than 12 per cent was held, 3050 
gal. of oil is burned, because of the 
extreme cold the boilers were kept 
going continuously day and night, to 
heat sprinkler tanks and other es- 
sentials, 342,000 lb of water were 
evaporated, 51.2 gal of oil per degree 
day were used with an efficiency rat- 
ing of 74 per cent. This compares 





with a pre-war efficiency of 76 per- 
cent in 1941 and 52.6 gal per degree 
day using a Baumé oil of 9 deg. 

The efficiency of this plant is not 
only back to pre-war levels but the 
morale of the operators is also back 
because of the bright and shining 
boiler room. As quickly as the coal 
bin was emptied, the entire boiler 
room was washed down and re- 
painted, the coal bin being made into 
a new locker room with all the trim- 
mings of washbowls and shower. 

A training program has also been 
started for the newly hired young 
veterans who have had limited engi- 
neering experience. Thése men are 
turned over to our experienced opera- 
tors of the boiler room to make good 
stationary engineers out of them for 
the years to come. Because of the 
efficiency of this plant layout and the 
use of oil, enable the carrying of a 
greater load on the boilers, we are 
also able to furnish steam to the 
clothes presses on our merchandise 
floors, along with furnishing steam to 
the cafeteria which feeds approxi- 
mately 4000 people daily. 


Copper Sandwich 
Aids Motor Cooling 


A NOVEL method for: cooling the 
stators of large totally-enclosed a-c 
motors has been developed at the 
Westinghouse Electric Corporation. It 
is a simple, but effective thing, and 
depends on the fact that copper is a 
ten times better heat conductor than 
iron. Stator punchings are made of 
thin copper sheet exactly like the 
magnetic-iron punchings except that 
they are about two inches longer at 
the back. These copper punchings are 
spaced at intervals with the steel 
punchings giving, in effect, circular 
fins projecting beyond the stator iron. 
Because these copper discs are in in- 
timate contact with the iron, where 
the heat is generated, they are able 
to conduct heat to the back of the 
stator, where it can be removed by 
the air recirculated by the fan on the 





rotor shaft. Because the copper lami- 
nations go into the spaces previously 
occupied by the slots to allow for 
passage of cooling air the total length 
of the rotor is actually reduced. 

This copper-fin cooling system is 
particularly applicable to large, to- 
tally enclosed, fan-cooled motors 
where the ratio of exterior surface to 
volume of iron is small. In small ma- 
chines the ratio of surface to volume 
is large. 
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Fig. 1 (above). By means of this microphone the chief engineer can 
issue orders to all the operators in the plant. All key operators in 
the plant thus can hear each order at the same time and can make 
proper adjustments to take care of changed conditions URING recent years, a number of 
high power intercommunication 
systems, have been installed in power 
plants. These systems have been 
found very useful and valuable to the 
power plant operators who find them 
the best means of issuing and receiv- 
ing orders. Aside from their value 
in issuing and receiving orders these 
systems also provide the fastest 
means of locating roaming personnel, 
j : ' cr maintenance men and key executives. 
peste cre — “4 In times of emergency, these high 
pl : . : power intercommunication systems 
often pay for the cost of their instal- 
¥ lation in saving equipment from se- 
fA rious damage and in preventing shut- 
A down of plants with resulting loss of 


Fig. 2 (above). These two loudspeakers installed at a turbine con- production. 

trol station sufficiently amplify the voice so it can be heard above The ability of every key operator 

the noise of the equipment. Fig. 3 (below). High powered intercom- in the plant to hear every conversa- 
munication installed in the main electrical control room tion over the system permits these 

skilled men to make the proper ad- 

justments at their control boards 

when trouble develops at some other 
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Design of Inter-communica- 
tion Systems 


Proper number and location of am- 
plifiers must be used to operate 
speakers at required sound levels 


Speakers are grouped and each 
group wired to individual power 
amplifier in such a way that failure 
of one speaker will not render sys- 
tem inoperative. 


Reliability of service being of pri- 
mary importance, 100 per cent spare 
equipment should be provided 
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OMMUNICATION 
System for POWER PLANTS 


Developments in the radio and communication fields have made it possible to transmit understand- 
able speech to listener’s ears under adverse noise conditions. Because of the high noise level in 
power plants it has been a problem to communicate intelligence to the operators. The develop- 
ment of high power loudspeaking systems, however, have simplified the solution of this problem 
and as indicated in this article a number of such loudspeaking systems have been installed in 
power plants with excellent results. In this article, the author describes these systems and by 
means of a series of photographs shows how the equipment is installed in modern power stations 


In telephone parlance, these high 
powered intercommunicating systems 
are common talking. Every conver- 
sation taking place over the system is 
reproduced from all the loudspeak- 
ers in the system, except in certain 
locations when speech is originated 
at one of these points. A conversa- 
tion originated at the boiler control 
board would be heard at the house 
service pumps, condenser pumps, tur- 
bine board, boiler feed pumps, hydro- 
gen control, operators’ room, chief en- 
gineer’s office and every other area 
where a loudspeaker was _ located. 
The reply would also be heard at all 
speaker locations. Plant operators 
are therefore fully informed-of any 
changes in routine or diffigulties and 
can govern themselves accordingly. 

Due to the peculiar high noise levels 
in certain areas of a power plant 
such as the high pitched whine of a 
generator, good judgment must be ex- 
ercised to select the proper type of 
reproducer to be installed in each 


area. Consideration must be given to 
the reproducer’s ability to cut through 
the prevailing noise and reproduce 
clear articulate speech. The andio 
power handling capacity of the 
speaker and the electrical audio watts 
required at the speaker to produce 
the required intensity or volume of 
sound is another factor in the design 
of a satisfactory system. A third re- 
quirement in the loudspeaker por- 
tion of the system is properly de- 
signed line transformers to propor- 
tion the correct amounts of audio 
power from the amplifiers to each 
speaker. The total number of speak- 
ers in a system will vary according 
to the size of the plant and the quan- 
tity of power amplifiers required to 
drive these speakers at the proper 
volume levels is determined by the 
speakers themselves. 

At each location where speech is 
to originate, a microphone is re- 


quired. Like the number of speakers 
in a system, the quantity of micro- 






phones can be any number desired 
in accordance with the size of the 
plant. Reliability in operation is one 
of the first requisites in a high pow- 
ered intercommunication system. The 
microphone should be of the rugged 
dynamic type. The case should be 
designed to fit the hand and be sealed 
against moisture. The microphone 
should have a treated diaphragm to 
prevent corrosion and it should be a 
close talking, low impedance, balanced 
line model—close talking to prevent 
blasting when used close to the lips 
and to assist in excluding the sur- 
rounding noise; low impedance be- 
cause of the long microphone lines to 
the amplifier; balanced. line to re- 
duce noise and hum introduced into 
the system by the microphone lines. 
Long microphone cords are required 
in some locations for flexibility where 
the operator may be stationed at a 
control panel with meters and gauges 
and may desire to walk up and down 
in front of the panel and announce 
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Fig. 5. In this 
boiler panel. 
give the operatd 






the loudspeaker is installed on a small 
microphone is provided with a long cord to 
imple opportunity to move around the panel 
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Fig. 7. The photograph above shows an amplifier control board for systems used in 
power plants. The total number of speakers in a system will vary according to the 









































size of the plant and the number of power amplifiers required to drive the speakers 


the various readings or reply to a re- 
quest for a particular meter reading. 
Each microphone should incorporate 
a reliable non-locking switch having 
refined silver contacts and long life 
beryllium copper springs. The switch 
opening in the case should be pro- 
tected to exclude moisture. 

The switch in the microphone head 
connects the microphone to the input 
of the amplifier and if the amplifiers 
are equipped with plate supply cut- 
off relays, it also operates these re- 
lays. In locations where coupling of 
a microphone and adjacent speaker 
might occur, the microphone switch 
when pressed either cuts off the ad- 
jacent speaker or reduces the volume 
to prevent acoustical coupling between 
these units. 


-Determining Number of Amplifiers 

The quantity of amplifiers required 
is determined by the audio power 
needed to operate the speakers at the 
proper sound levels. Speakers are 
grouped and each group wired to an 
individual power amplifier. Failure of 
a single power amplifier must not 
make the entire system inoperative. 
Another precaution against failure of 
the system is to use a marine type 
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amplifier developed during the war 
for reliable service under adverse con- 
ditions. In addition to its ability to 
withstand moisture, changes in tem- 
perature, etc., the amplifier circuit is 
designed to minimize tube failure. 
The pre-amplifier stages are wired in 
push-pull, output in parallel push-pull 
and rectifier in parallel. The failure 
of a single tube in any one stage will 
result in reduced volume and not in 
a completely non-operative amplifier. 
This condition serves as a warning 
to switch over to the spare equip- 
ment. 

Reliability in operation being of 
prime importance, most installations 
are provided with 100 per cent spare 
amplifier equipment. -The system is 
so wired and installed that from as 
many locations in the plant as desig- 
nated by the plant engineer, a tele- 
phone type key in a metal box will 
actuate relays that switch all micro- 
phone and speaker lines from the 
regular bank of amplifiers to the 
emergency group of amplifiers. 


All amplifiers, switching and con- 
Fig. 8. The picture at the right shows an 


operator about to use the microphone at a 
boiler room communication station 


trol equipment is assembled in steel 
cabinets. 

The war definitely proved that un- 
derstandable speech can be trans- 
mitted from a loudspeaker to a lis- 
tener’s ears under the most adverse 
noise conditions of a battle. Many 
lives and ships were saved because 
the sound system functioned during 
Naval engagements. No beach land- 
ings were made without portab!e 
sound equipment that was set up im- 
mediately on hitting the beach. Power 
plant systems can function just as ef- 
fectively when the correct equipment 
is selected to do the job. 





Engineering 
Education Award 


THIS YEAR, for the first time, an 
award of $1,000 will be given to the 
college or university teacher ad- 
judged to have contributed most to 
the successful teaching of engineer- 
ing students, it was announced in 
New York recently by The Society 
for the Promotion of Engineering 
Education. 

The prize, to be conferred annually, 
will be known as the George West- 
inghouse Award in Engineering Edu- 
cation. 

In announcing the plan, Dr. Harry 
S. Rogers, president of the Society 
and president of the Polytechnic In- 
stitute of Brooklyn, made clear that 
while there are no age limitations in 
making the award, “consideration 
will be given especially to the younger 
men, 
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Will Your Ball and Roller 
Bearing Greases Stand Up? 


HIS TESTING program is pro- 

posed as a means of determining 
the suitability of a grease for ball and 
roller bearing applications. It involves 
a performance test on a motor in the 
laboratory under conditions compar- 
able to those encountered in industry, 
selecting severe service conditions to 
accelerate the test. It has been said 
that many ordinary grades of grease 
will be satisfactory for about 95 per- 
cent of the bearing applications. It is 
therother 5 percent of bearings which 
operate under unfavorable conditions 
such as extremely high speeds, high 
or low temperatures, etc., that give 
trouble. The selection of a grease that 
will give satisfactory lubrication over 
all ranges of conditions is the aim of 
most grease consumers. Such a grease 
is not obtainable, but some greases 
will have wider ranges than others, 
and extending their limits is a step 
towards the ideal sought for. 


Laboratory Tests 

Laboratory tests for physical and 
chemical properties -can be made 
which, to some extent, will weed out 
the least desirable types of greases. 
No standard method of ratin eases 
is available, and no doubt there will 
be wide differences of opinion as to 
what are suitable characteristics. 

Before giving a new grease a trial 
run in a test motor, it is subjected to 
various tests in the laboratory. These 
standard tests include A. S. T. M. 
worked consistency (also a consistency 
test which is not actually on grease in 
the unworked condition but in the “as 
received” state when packed in the 
test cup with the minimum amount 
of working), dropping point, soap 
base, acidity or alkalinity, oil separa- 


tion or bleeding, and dirt or foreign 


matter. The significance of these tests 
to us may be of interest. If the grease 
is to be applied to the bearings 
through a pressure fitting by a hand 
operated pressure gun, its consistency, 
as received, must not be so stiff that 
there is trouble in forcing it through 
the gun. If it is too soft, it may be- 
come too thin in operation and leak 
out of the bearing. The dropping point 
will aid in identifying the soap base, 
which determines whether the grease 
will be good for high temperatures or 
not; it also is one of the properties 
that changes with deterioration of the 
grease. The soap base, in most cases, 
can be determined by means of flame 
tests. The measure of free acidity or 
alkalinity will be an indication of the 
stability of the grease in service, also 
its tendency to bleed oil. The pres- 
ence of free oil in pools in a container 


of grease is considered very undesir- 
able. The grease must be free from 
dirt and foreign matter. Methods for 
making these tests will be found in 
the appendix. 

Test Conditions and Setup 

Assuming that the grease has the 
necessary properties that have proven 
by past experience to be needed for 
operation under specific conditions, it 
is ready for a trial run in a test mo- 
tor. The motor used in most of the 
author’s tests is a 30 hp. standard 
induction metor, 3600 rpm, having No. 
312 ball bearings in both ends. It has 
pressure grease fittings for the pres- 
sure-relief system. No load is applied 
during the tests as it is felt that load- 
ing will not influence the breakdown 
of the grease, although it may shorten 
the‘life of the bearings. Suitable ther- 
mocouples are installed to read the 
temperature of the outer race of the 
bearings. 

A motor of this size and speed pro- 
vides more than average severity of 
service, so that by also increasing the 
ambient temperature above normal, a 





Test Procedure 

The suggested test procedure is as 
follows: 

1. Clean bearings and _ housings 
thoroughly using a suitable solvent. 
Do not flush with oil, as the oil film 
left on the bearing surfaces would 
affect the test results. 

2. Fill the bearings by hand 34 full 
of grease. 

3. Run the motor for 500 hr after 
the bearings have reached the desired 
temperature, blocking off air circula- 
tion if necessary. The bottom drain 
plug should be removed and left out 
for 30 min. after the maximum tem- 
perature has been attained. This 
avoids overheating due to expansion 
of the grease under heat with a re- 
sulting increase in pressure. 








500 hr test will be fairly comparable 
with a year or more of usual service. 
It is suggested that the test conditions 
for a particular service be selected so 
that the required life under the test 
conditions will be about 10 percent of 
the desired service life. 


Examination at Completion of Test 

At the end of the 500 hr run, exam- 
ine the grease in both ends of the 
motor. To be satisfactory, the follow- 
ing requirements must be met: 

A. Bearings shall not become un- 
duly noisy. 

B. No noticeable wear on bearing 
surfaces. 


C. No gumming of grease. 

D. No free oil collecting in the bot- 
tom of the bearing housings. 

E. No grease leakage out of the 
housings. F 

F. Grease removed substantially 
free from metal particles. 

G. Consistency of grease should not 
increase (harden) more than a speci- 
fied percent. 

H. Dropping point should not be 
lower than specified figure. 

I. Acid content of grease shall not 
increase over specified figure. 

If the grease passes these require- 
ments, it is then ready to be given a 
service performance trial in the field 
in the particular apparatus for which 
it was intended. Field performance is 
the only final answer, as many condi- 
tions may arise in service which can- 
not be predicted or duplicated in a 
laboratory test. 


Suggested Limits 
The purpose of this paper is to set 
forth a generally useful test proce- 
dure, and not to propose any test lim- 
its or standards. However, the test 
procedure will depend in some degree 
on the test limits. It, therefore, seems 
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desirable to give some definite figures 
arrived at from our experience. 

It is felt that for ordinary motor 
applications, the temperature a grease 
should stand on the high side is about 
90 C (194 F), so the test temperature 
on the bearings is held at that figure. 
For higher temperature applications 
or accelerated tests it should be 100 C 
(212 F) or 110 C (230 F). 3600 rpm 
is selected, as many greases will break 
down in a day’s time or less at this 
speed where they may run for weeks 
or months at 1800 rpm in the same 
bearing. A 3600 rpm motor of the size 
mentioned (No. 312 bearings) is speci- 
fied because we have found that 
grease which passes the test in this 
motor will be satisfactory over a large 
range of sizes and speeds of bearings. 
As a caution, however, tests made at 
3600 rpm may not duplicate those at 
5000 rpm or higher. A special test 
motor is needed for evaluation at 
these speeds. 

It is realized that 500 hr may not 
be a long enough period, but many 
greases will change in a few day’s 
time. It is not proposed to conduct 
the test to the destruction of the bear- 
ings as this makes the test too ex- 
pensive and time consuming. 

Concerning the examination of the 
grease at the end of the 500 hr period, 
separation of oil does not exclude 
small drops of oil which may be scat- 
tered through the grease, but does 
bar greases which leave a pool of free 
oil in the bottom of the bearing cup. 
As regards change of consistency of 
grease in the bearing, the author’s be- 
lief is that it should not get more than 
15 points harder than the original un- 
worked consistency at the beginning 
of the test. The free acid (calculated 
as oleic acid) should not be over 1 
percent. 

The fact must not be overlooked 
that sometimes samples of greases 
submitted for test are made in a labo- 
ratory on a small scale. These greases 
may give very good results on the 
trial run. But when the supplier 
makes them on a large scale in his 
grease plant quite often he cannot 
duplicate his laboratory sample, due 
either to lack of ingredients which 
may be hard to obtain or difference 
in manufacturing: technique. 

A test setup consisting of a number 
of bearings running on a shaft which 
can be heated separately or col- 
lectively is not advised, mainly be- 


Table I 








The recommended methods for lab- 
oratory measurements of grease prop- 
erties are largely covered by A. S. 
T. M. Standards on Petroleum Prod- 
ucts and Lubricants listed here. 

Worked Consistency — A. S. T. M. 
Method D217-38T. 

Unworked Consistency—A. S. T. M. 
Method D217-38T. 

Dropping Point—A. S. T. M. Meth- 
od D566-42. 

Free Acid or Alkali—A. S. T. M. 
Method D128-40. 








cause the grease acts differently in 
motor bearings. Its action will be dif- 
ferent in a bearing with a shaft pass- 
ing through it from that in one at- 
tached to a shaft on one end and 
fastened on with a nut enclosed by an 
end bearing cap, as is customary on 
the end of the motor opposite the 
coupling end. Grease in this end of 
the motor will usually become much 
stiffer. The best check on changes of 
consistency of a grease is, therefore, 
made by testing the hardness of the 
grease in this bearing housing at the 
end of the test. 


_ Summary 

A test code for evaluation of ball 
and roller bearing greases is proposed, 
involving a performance test in a ball 
bearing motor. Preliminary examina- 
tion of the grease is made in the labo- 
ratory, and some of the undesirable 
types of grease are eliminated. A 
standard test motor is described, also 
a procedure for conducting the test. 
Interpretation of appearance and 
physical and chemical changes in the 
grease at the end of the test run is 
offered. The proposed test is not the 
final answer, but is an intermediary 
step between laboratory physical and 
chemical tests and long time life tests 
in apparatus in the field. It is not an 
attempt to cover the whole field, but 
is confined to ball bearings operating 
at speeds below 5000 rpm. Other 
tests may be proposed later if this 
type of test proves acceptable to in- 
dustry. 

The soap base will be indicated 
somewhat by the dropping point of 
the grease. A check cgn be made 
using a flame test. For details of 
this test consult paper “Identification 
of Types of Unknown Greases.” * 

If the dirt or foreign matter in 
grease is to be checked very care- 
fully, the following procedure taken 
from Government specification AN- 
G-3a should be followed: 

F-5g. Dirt.—Dirt in the grease 
shall be determined on a sample of 
known volume, not less than 5 cubic 
millimeter, which shall be prepared 
on a clean glass slide in a film ap- 
proximately 0.15 mm thick, cleared 
of air bubbles by exposure to 29.30 
in. of mercury vacuum for 15 min- 
utes, and then protected from at- 
mospheric dust by a clean cover glass. 
All particles in the sample 0.001 in. or 
larger shall be counted under a mag- 
nification of at least 60 diameters 
using a microscope equipped with a 
calibrated eye-piece micrometer. The 
control dimensions for all particles 
shall be the largest dimension except 
for fibrous inclusions for which the 
fiber diameter shall be the control di- 
mension. If the sample contains one 
or more particles larger than 0.005 
in. as defined above, a second and 
third similar sample shall be pre- 
pared and examined in the same way. 
If one or more particles larger than 
0.005 in. are discovered in either ad- 
ditional sample, material shall be 
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Table II 








Suggested properties for ball bear- 
ing grease for bearings operating at 
speeds below 5000 rpm. 

Worked Consistency—275-295. 

Unworked Consistency—265-295. 

Dropping Point—150 C (302 F) min. 

Free Acid—.1% Max. 

Free Alkali—.6% Max. 

Soap Base — Sodium-Calcium; So- 
dium; or Possibly Lithium Combina- 
tions. 

Corrosion—Grease must not cor- 
rode copper alloys or iron or steel. 

Saybolt Vicosity of oil at 38C 
(100 F) 250-500 sec. 

Water Content—.3% Max. 








rejected; but if no such particles ap- 
pear in either additional sample, the 
material may be accepted. 
Comparison of Greases Using Suggested 
Method of Test 
A few examples are given here to 
show what may be expected when 
this test method is followed. All of 
these greases meet all of the ordinary 
laboratory test requirements (Appen- 
dix) without difficulty. 
Grease A 
A ball bearing grease of about 308 
worked consistency and a flow point 
of 332F. This was put in the test 
motor and run for 18 days, during 4 
of which the temperature of the 
bearing on the coupling end of the 
motor was 175 F and on the opposite 
end was 158F. At the end of this 
time, the grease became so thin that 
most of it leaked out of the housing 
along the shaft and into the windings. 
That which was left was very soft and 
plastered around the balls. This 
grease was unsuitable as it would 
leave the bearing almost empty of 
grease after a few days. 
Grease B 
A ball bearing grease of about 318 
worked consistency and a flow point 
of 275F. This grease was run at 
room temperature in the motor, then 
the temperature was raised to 175 F 
and held there for a few hours. The 
bearing temperature suddenly shot 
up to 284F and stayed there for 2 
hours when motor was shut down. 
The test was repeated when the same 
thing happened and it was decided 
that this grease would not stand 175 F 
without breaking down. The grease 
went very soft but did not leak out, 
remaining in the bearings. 
. Grease C 
A ball bearing grease of about 274 
worked consistency and a flow point 
of 444F. This grease was run for 3 
weeks in the motor, 2 weeks at 194 F 
and 1 week at 212F. At the end of 
that time its condition was perfect 
in appearance and it seemed to be 
operating very satisfactorily. Al- 
though it was quite stiff in consist- 
ency when cold, after this run, the 
consistency at operating temperature 
was very good and the bearing sur- 
faces had a thin film of grease. To 
the author’s mind this grease shows 
good promise for further field trial. 
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A Power Show 
Hits the Road 


A modern power show shortly will go 
on a nationwide tour lasting approxi- 
mately a year. It will have all the glamor 
and audience-participation appeal of the 
old-time medicine show. At the same time 
it will serve as a much-needed educa- 
tional medium for the executives and 
operators and engineers of the hundreds 
of thousands of small factories who can- 
not visit installations of new and revolu- 
tionary electrical equipment. Westing- 
house is putting on the show. 

This traveling forum will present a 
cross section of a modern industrial plant. 
Seven applications for electric power in 
industry will be covered. The first deals 
with adequate wiring. A scale model 
factory layout is used to demonsirate the 
advantages of better wiring, power factor 
correction and the application of circuit 
breakers. 

Section two will deal with resistance 
welding. Inexperienced members of the 
audience will be called upon to operate 
the welder, in order to demonstrate the 
ease with which it can be used. The other 
sections of the show will be concerned 
with lighting, electric furnace brazing, 
infra-red drying, radio frequency heating 
and air handling and conditioning. 

Perhaps this is the opportunity a lot of 
engineers have been waiting for... 
maybe they can get the management in 
their planis to look into the money-saving 
possibilities of some really up-to-date 
equipment. The show will be in nearly 
all the cities in the United States having 
a concentration of industrial activity. 
Check with your local utility company: 
scheduling of the show is to be done 
through them. 


~ ANDREW V w. KRAMER, | EDITOR 
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Engineering the 
Hard Way 


Here is another one of those almost heartbreak- 
ing accounts of an engineer’s experience in 
trying to put a collection of junk together and 
make it produce steam. As he explains, the 
author wrote this narrative after reading Roy 
Brown's “Engineering by Trial and Error” in the 
February issue. His account is not as tragic as 
Mr. Brown's but it involved the same hardship 
and discouragement. Strangely enough, Mr. 
Webber feels that the experience gained was 
well worth the grief he endured 


By E. R. WEBBER 


66 TZ NGINEERING BY TRIAL AND 

ERROR,” by Roy L. Brown’ 
reminds me of an experience some- 
what similar which occurred to me 
several years ago. 

Having been employed as shift en- 
gineer by a utility company in one of 
their mid-western stations I was made 
chief engineer of a less imposing 
plant owned by the same company in 
a neighboring city. The transmission 
line then not having been developed 
to any great extent each station was 
on its own without any chance of 
getting help from its neighbor should 
trouble develop. 

My ambition dominating my better 
judgment, I accepted the position 
without a preview. The power plant 
consisted of three 66 in. by 18 ft 
hrt boilers with handfired furnaces 
equipped with two Simplex recipro- 
cating boiler feed pumps and an open 
feedwater heater. Two of the boilers 
were in service. In the engine room 
were two simple Corliss engines each 
belted to its individual alternator and 
also a small high speed direct-con- 
nected generating unit. The necessary 
switchboard and belted exciters com- 
pleted the setup. The leads between 
the switchboard and machines were 
not concealed but extended across the 
floor in wooden troughs. 

The man I was to replace having 
had a better offer was somewhat 
vexed at my being, as he stated, two 
days late. He hurriedly showed me 
around hitting the high spots mainly 
and then indicated that he wished to 
visit his home for a few minutes to 
give some last minute instructions in 
regards to the crating and packing of 
his household goods preparatory to 
moving. That was the last I ever saw 
of him. 

The Grief Begins . 

It being a 12-hour job and the chief 
having the day shift I was initiated 
into my new duties at once. In my 
short tour of the boiler room I had 
noticed that the speed of the boiler 
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feed pump seemed to be excessive. 
I now investigated this and upon feel- 
ing the blowoff line which extended 
behind the boilers I found the an- 
swer easily enough. The three inch 
line was burning hot indicating that 
the blowoff valves were leaking badly. 
Checking the supplies I found no re- 
pair parts for these valves and so got 
word to the uptown office advising 
them to wire for seats and discs at 
once. The smaller of the Corliss en- 
gine units was in operation and along 
in late afternoon the load incrcased 
until it was near the capacity of the 
generator. The fireman informed me 
that the other engineer always put on 
the larger unit for the evening load. 
Realizing by this time that I had been 
deserted I knew that I had to work 
out my own salvation. I proceeded to 
get the larger unit in motion and with 
what few tips the fireman could give 
me, which was not much, I eventually 
synchronized the two units leaving 
them both in operation until the night 
engineer arrived when we proceeded 
to drop off the smaller machine. 

The Number 1 boiler being out of 
service I removed the blowoff valves 
and examined the seats and discs but 
found that they were cut beyond re- 
demption. I attempted to grind them 
in, however, hoping to improve them 
somewhat over what they had been. 
I now decided to put this boiler in 
service the following day but upon in- 
specting it above the tubes prior to 
replacing the manhole plates I re- 
ceived the shock of my life. The scale 
was so heavy that in places it was 
bridged across the tubes. I put in the 
rest of the day in cleaning this boiler 
and was rewarded by getting nearly 
a wheelbarrow full of scale out of it. 
It was still a long way from being 
clean when I decided to call it a day. 

Troubles with a Patch 

This boiler in service did not help 
the blowoff line condition materially 
but it enabled me to examine the 
scale situation in another boiler which 
I found to be fully as serious and 
meant more hard work. I now re- 
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ceived my second shock. It seemed 
that at sometime previous, Number 1 
boiler had been badly bagged and it 
was not considered expedient to at- 
tempt to drive the bag back. A tri- 
angular patch had, therefore, been 
affixed to the sheet over the fire of 
course. This patch measured 50 in. 
by 50 in. and was a real source of 
annoyance. During light load periods 
when the fire died down somewhat 
leaks would develop that nearly ex- 
tinguished the flame. Under opposite 
conditions when it became necessary 
to force the boiler the patch would 
become practically dry. I now pro- 
ceeded to gather patch experience 
with a vengeance. As soon as possible 
I opened and cleaned the third boiler 
and when the repair parts for the 
blowoff valves arrived they were in- 
stalled at the first opportunity. This 
naturally improved conditions con- 
siderably. 

During the months following the 
rivets on the patch were driven up 
and the sheet caulked so many times 
that it ceased to do any good. There 
was no longer anything to draw up on 
and the rivet heads began to take 
on the appearance of pants buttons. 
Of course I had discussed the situa- 
tion with the local manager on nu- 
merous occasions and he in turn 
had correspondence with the general 
office on the matter. I would like to 
say here that the local manager was 
as fine a man as I ever had occasion 
to work with and I am certain that 
if it had not been for the wonderful 
backing and cooperation that he gave 
me I would have never weathered the 
storm. It was also at about this time 
that I was allowed to engage another 
engineer to be with me on the day 
shift which, to say the least, was a 
lifesaver. Well, to sum the situation 
up in its entirety the insurance in- 
spector eventually cut the pressure on 
this Number 1 boiler to a point where 
we could no longer operate it. ~ 

The General Office within a short 
time advised us that a used Erie City 
horizontal watertube boiler had been 
purchased and would be delivered as 
soon as possible. The company did 
everything in their power to speed up 
the installation. The location for the 
additional boiler was already avail- 
able in the boiler room without re- 
moving any old equipment. In a few 
days a contract had been awarded 
for the excavation and building of the 
necessary foundation and accordingly 
when the boiler arrived no time was 
lost in getting it set. 

Scale and More Scale 

Meanwhile we were operating with 
the two remaining boilers both being 
required to carry the load at least 16 
hours out of every twenty-four. The 
following procedure was agreed upon 
and carried out. Each boiler was 
opened once every week. As soon as 
the evening load permitted (usually 
around ten p m) the boiler to be 
cleaned was taken off the line, the 
fire pulled and the cooling off process 
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started. It would be filled with water 
averaging 208 F in temperature and 
blown down repeatedly until the pres- 
sure was brought to zero when it was 
drained and the bottom manhole plate 
removed. Usually a collection of scale 
and mud would be found on the sheet 
directly over the grates. I had a 
variety of hooks and chisels made 
from % in. iron rod with which I 
proceeded to work on the tubes 
through the manhole. After loosening 
what scale could be reached a long 
hoe was used to pull everything for- 
ward where it could be removed and 
thereafter the boiler was given a good 
washing, the plate replaced and the 
boiler refilled. If need be a hoe was 
used to remove flyash from the com- 
bustion chamber. It was at about 
this time that I usually repaired 
homeward to get a few hours sleep 
before reporting back in the morning. 
The firing up and cutting into service 
was left to the night crew. 


Tubes Rolled After Cleaning 

After several weeks of this kind 
of operation such an accumulation of 
scale built up on the back heads that 
the tubes began leaking badly in the 
heads and it became necessary to roll 
and bead tubes after each cleaning 
period. Planks would be laid in the 
combustion chamber to stand on while 
doing this work and I have had them 
catch fire while I was on them. This 
situation, naturally, slowed up the 
whole procedure. I especially remem- 
ber one instance when it was nearly 
8 a m before the boiler could be 
cut into service. Our morning~load 
came on with unusual ferocity and 
it was next to impossible to hold the 
steam pressure with one boiler. I 
hung a weight on the governor of the 
Corliss engine in service thereby in- 
creasing the speed. This naturally 
caused an earlier cutoff which got us 
by until we could get the other boiler 
on the line. Remember, of course, that 
this was before the days of Telechron 
clocks. 

Finally the setting and fitting of 
the Erie City boiler neared comple- 
tion. When the job of fitting the hand- 
plates was started it was discovered 
the % instead of % in. gaskets had 
been supplied. Our supervising engi- 
neer was on the job at this time try- 
ing to rush the construction and he 
at once stopped the plate job saying 
it would be foolhardy to try to use 
the narrow gaskets as there would be 
a probability of their blowing out due 
to their lack of bearing surface. No 
doubt he was right but I felt that the 
boiler should be put in service in spite 
of this obstacle and proceeded to use 
every argument at my command to 
put it across. The local manager fin- 
ally decided the issue by questioning 
me as to why I was so anxious to get 
the boiler in service. I replied that 
it was just one of my hunches. Hav- 
ing had occasion to be in on some 
hunches I had had previously he gave 
his approval to get the boiler ready. 
The plates were therefore put in with 





the gaskets on hand, the boiler filled 
and a slow fire started on Tuesday, 
and on Saturday it was cut onto the 
line. The other two boilers were car- 
ried on a backed fire for safety first 
until the evening-load was past when 
they were taken off the line and 
killed. On Monday morning following 
while cleaning the grates under these 
boilers it was discovered that they 
were both bagged. 

In due time the Number 1 boiler 
was replaced with a new unit of the 
same type and size enabling us to op- 
erate the three hrt boilers while clean- 
ing the Erie City and vice versa. They 
were never fired more than one week 
without cleaning. 


Water Treatment 

The reader will probably be won- 
dering by this time what source of 
water supply we had. It came from 
artesian wells and contained 36 grains 
of hardness to the gallon. Having a 
high percentage of calcium sulphate 
the scale adhering to the boiler sur- 
faces was hard and flinty and very 
difficult to remove. The fact that we 
were operating non-condensing and 
consequently required 100 per cent 
makeup caused our scale conditions 





to be that much more severe. We 
used a feedwater treatment made up 
especially to meet our conditions and 
during the heavy load seasons such 
large amounts of it were required that 
it cost us in excess of one hundred 
dollars monthly. Nevertheless with- 
out this compound I doubt very much 
if it would have been possible to have 
kept our boilers in operation. It was 
not only necessary to clean the boil- 
ers after each week’s operation but 
in the same length of time the open 
feedwater heater would become so 
badly fouled with scale and mud as 
to often make it necessary to bypass 
the feedwater to supply the demand 
of the boiler feed pumps. 

In closing I can truthfully say that 
my first few years in this plant were 
anything but monotonous. A change 
of owners, however, eventually gave 
us a more up-to-date setup influenced 
by the installation of such luxuries 
as water softeners, centrifugal pumps 
and Diesel Engines. This made the 
last years of my sojourn much more 
enjoyable and less nerve wracking. In 
looking back on my first years as 
chief, however, I cannot help but feel 
that the experience gained was well 
worth the grief I endured. 
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“My! My! It’s wonderful how you could get so many beavers to- 
gether to build such a beautiful dam.” 
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A SPECTACULAR 


RIGGING OPERATION 


The rigging operation here is somewhat removed 
from the field of power plant operation but it is of 
such interest to any practical engineer that we present 
it here. It has to do with the erection of a large gas 
holder and it is possible that some who read this may 
have occasion to handle heavy equipment in a some- 
what similar manner. The principle set forth by the 
author should be applicable in jobs of a similar nature 


By H. B. McDERMID 


OT MANY TRADES can beat the 

typical bridgeman, in daring, re- 
sourcefulness and ingenuity, when it 
comes to the job of cutting costs on 
his work—that of erecting steel. The 
foreman who does not have these 
characteristics developed to a high 
degree does not last long in the race 
of speed which is daily seen in steel 
erection. It is the purpose of this 
story to try to bring one spectacular 
example of daring rigging to some 
who do not so often have the chance 
to observe such work in their daily 
routine. 

To easily grasp the story, one needs 
to have a fair understanding of 
the setting of the huge gas holder 
which this job involved. This par- 
ticular holder was some 210 ft in di- 
ameter, about 180 ft high, and car- 
ried some 34,000 tons of water in 
the 34 ft high tank at its base. It 
had a gas capacity slightly in excess 
of four million cubic feet. In erecting 
it the bottom was first riveted up on 
horses about three feet off the ground, 
after which it was lowered to its final 
resting place on the foundation with 
several carloads of neat cement serv- 
ing as grout in which to bed the rivet 
heads. Next, a center tower, with a 
big steel pin in its top was erected, 
and centering on it, two tram cranes 
with lattice girders more than one 
hundred feet long, their outer ends 
carried on trucks running on railroad 
rails bent to the circle of the tank. 
These outer ends of these tram cranes 
were completed by booms, one short 
one to serve only the walls of the 
34-ft water tank and the thin walls 
of the gas tank, or “lifts,” during the 
process of erection, and the other, 
towering some two hundred feet in 
the air, to serve the heavy work on 
the guide frame in placing the heavy 
columns which form its main mem- 
bers, necessary to guide the gas cham- 
ber up and down during its travel as 
it is alternately filled and emptied 
when in service. These tram cranes 
were set one below the other, so each 
could cover the entire area of the 
holder, each entirely independent, ex- 
cept that they could not pass each 
other, their outer ends being carried 
on the same circular track set close 
inside the tank sides. The water tank 
sides were placed first starting with 
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1% in. thick sheets for the first row 
and gradually decreasing in thickness 
till the last sheet at the “walk 
around” was % in. only. This walk 
set on heavy buttress columns which 
in turn supported the heavy columns 
of the guide frame. However, when 
the water tank sides were completed, 
the small crane could start placing 
the sides of the lifts in their lowered 
position, which set just inside the 
water tank walls, while the big tram 
started placing the heavy members 
of the guide frame above. Thus both 
cranes could keep busy, and they fin- 
ished their jobs at about the same 
time. The next job was the placing 
of the “crown support” of permanent 
wooden trusses on which the steel 
crown or top of the inner “lift” was 
to be laid and to do that the trams 
had to be dismantled and gotten out 
of the way. 










































The lattice girders forming the 
longitudinal frame of these cranes 
were each more than 100 ft long and 
about six feet square in section, and 
formed the greatest problem in dis- 
mantling. The booms they carried ran 
close to the high guide frame, and sc 
were comparatively easy to handle, as 
tackles could be rigged almost any- 
where above to dismantle them, but 
the girders were largely out in the 
center of the holder with seemingly 
no advantageous point from which 
to handle them and their dismantling 
had always been a slow nightmare to 
each foreman. This time this fore- 
man studied the layout and came up 
with a new and daring solution. 

Picking one spot near where his 
railroad crane just outside the holder 
served the storage yard and as much 
of the erection job as it could reach, 
he hung a set of triple wire ‘rope 
blocks on the inside of the guide 
frame some 50 ft above the tram gir- 
ders, attaching its lower end to the 
girder at a point’ near its balance; 
another similar set of tackles he 
placed directly across the 210 ft 
holder, up close to the top of the 180 
ft guide frame, with its lower block 
also attached to the tram girder near 
the first tackle block. Taking up 
slack in both tackles left him now 
free to dismantle the outer sup- 
ports of the tram crane, and leave 
the steel legs leaning up against the 
tank sides, to be picked up later. 
Now he pulled up gently on his tram 
girder until the inner end came free 
from its center supporting pin, get- 
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ting exact balance necessary by load- 
ing the girder with bridgemen, active 
as cats and as fearless as anything 
that walks; now instructing his engi- 
neer on the hoist to hoist on his short 
tackle and slack off on his long one, 
he soon had the girder worked out 
through the guide frame of the holder, 
with all the weight hanging on the 
short tackle. The next detail was to 
cut loose his long tackle, now finished, 
and attach the hook from his railroad 
crane and then after taking ‘the load 
on his railroad crane, to cut loose his 
short tackle, and ease the girder out 
from its place, and lower it the 35 
ft to the yard, there to be disman- 
tled into shipping lengths. The sec- 
ond girder was gotten out by exactly 
the same process, both in quick time 
so that the entire job of dismantling 
and loading out for shipment, took 
only one eight hour day instead of the 
three usually taken by other and less 
able foremen. 

The basic system used is not un- 
common, that of moving a Ioad side- 
wise by working it between two 
tackles, but the large dimensions 
made it a highly spectacular and un- 
usual method of handling the job, one 
not to be tackled by a foreman not 
possessing both nerve and skill, and 
withal, considerable imagination. See 
sectional sketch. 


All Welded Ash 
Disposal System 
for Boiler Plant 


WHEN HENRY LEOPOLD, Supérin- 
intendent of an extract company in 
Tennessee felt that he needed a really 
effective ash disposal system for the 
power plant, he exercised his ingenu- 
ity and with material easily at hand, 
built himself such a system. At the 
time new equipment was hard to get 
and the arrangement he finally built 
quickly disposes the ashes from the 
boiler plant, cheaply and automa- 
tically. 

As will be seen from the accom- 
panying diagram and photographic 
illustrations, the system is quite sim- 
ple. The entire structure was elec- 
trically welded and was made from 
salvage material. Old railroad rails 
become track and columns and the 
struts and braces were made from 
used 4-in. boiler tubes. No bolts were 
used with the exception of shaft bear- 
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Fig. 2. Tail gate latch of ash car is tripped and ashes fall in neat pile 


ings and for bolting down the reduc- 
tion gear and 5-hp motor. 


This system is fully automatic, in 
that the car ascends the railroad 
track to the top of the tower, where 
the tail gate latch is tripped and the 
ashes unloaded. An automatic switch 
then reverses the motor and the car 
returns to the basement boiler room 
for another load of ashes. As an 
added safety feature, there is a man- 
ual operated switch installed at each 
end of the system to stop the car at 
any determined point of travel. 


Fig. 3. Close up view of 

center tower showing 

gearing and counter 
weight car 
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There are two % in. closed link 
chains attached to the car. These 
chains run up to the top of the tower, 
over and around the traction sheave, 
and down to the counter weight car 
to which they are secured. As the 
ash car ascends, the counter weight 
car descends, and vice versa. 

The ash car holds one and a half 
cubic yards of ashes and is doing a 
very good job of disposing of the 
ashes in this power plant, which has 
a coal consumption of 130 tons a day. 


(Data and photos, courtesy The Hobart 
Brothers Company, Troy, Ohio.) 
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Fig. 1. Sketch of ash disposal system built complete by arc welding 
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Steam Compressors Meet Need 
for High Pressure Steam 


This description of an actual installation of 
steam boosters or compressors may suggest the 
use of this type of equipment in other cases 
where a limited quantity of high pressure steam 
is required 
By C. G. TURGISS 
Chief Engineer, U. S. Rubber Co., Lowell, Massachusetts 


HEN THE PLANT with which 

the author is associated was 
converted from the manufacture of 
50 caliber ammunition to insulated 
communication wire, it became nec- 
essary to have a supply of 300 Ib pres- 
sure steam. The boiler pressure at 
that time was 115 lb and since new 
high pressure boilers could not be 
obtained it was decided to use steam 
compressors to produce the high pres- 
sure steam needed for the new manu- 
facturing processes. 

Steam compressors are not new. 
They have been used to a limited 
extent for many years but their use 
is still uncommon enough to warrant 
this description of the installation at 
this plant. This article describes the 
compressors or boosters, the auxiliary 
equipment and the operation of this 
equipment. A steam compressor is 
usually a slightly modified air com- 
pressor. It raises the pressure of 
air. 

In this particular case, four single 
cylinder, double-acting horizontal 
compressors were installed in the 
basement of what is known as Build- 
ing No. 2. Each of these compressors 
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was direct connected to a 125 hp 
synchronous motor which drove it at 
277 rpm. 

As already mentioned the boilers 
generated steam at a pressure of 115 
lb. This was supplied through an 
8-in. main, the latter being equipped 
with the following valves from the 
boiler. A pressure reducing valve, set 
at 65 lb, a 2-in. manually controlled 
by-pass valve, and a Foxboro Stabil- 
flow valve. These valves discharged 
into a 12-in. main which acted as a 
reservoir. The boosters discharged 
into another 12-in. main or reservoir, 
and then to two high pressure steam 
receivers, 48-in. diameter by 10 ft 
long. 

The high pressure steam piping 
then went up to the second floor into 
two 12-in. headers, and from these 
headers to 18 continuous wire vul- 
canizing machines, or as they were 
called C.V.’s. Each C.V. was equipped 
with a Taylor Fulscope Controller 
which controlled a Taylor Moto-steel 
valve. There was a by-pass around 
each of the Moto-steel valves. 

The Foxboro Stabilflow valves were 
installed as follows: Number 1 on 


DISCHARGE 


the steam supply line and number 2 
on a tee on the high pressure steam 
line ahead of the steam receivers. 
These two valves were controlled by 
a Foxboro Stabilog controller. There 
were also on each booster two Adsco 
solenoid valves operated by Mercoid 
pressure control switches. 
Compressed air at 100 psi was sup- 
plied to these controls, and was re- 
duced to 17 psi at each instrument 
for control purposes. The Adsco valves 
required 100 psi air pressure. 
De-superheating was accomplished 
by means of steam driven duplex 
pump. This pump had 4-in. steam 
pistons, 1% in. water pistons, and a 
5-in. stroke. Steam to operate this 
pump was taken from a 115 lb main. 
The discharge from the pump was 
to a jet installed in the high pressure 
pipe just before it entered the steam 
receivers. Condensate from the steam 
jockets of the C.V.’s went to a hori- 
zontal flash tank hung from the ceil- 
ing of the first floor, then to the suc- 
tion pipe of pump. If there was defi- 
ciency of condensate, make up was 
supplied from a domestic hot water 
tank in the same building. A float 
control valve on flash tank main- 
tained a constant level of water and 
flash tank was vented to the atmcs- 
phere. This pump was manually con- 
trolled by a throttle valve and steam 
temperature maintained according to 
speed at which pump was operated. 


Operation 

Compressed air is turned-on to all 
the controls. The hand operated free 
blow valve on bottom of high pres- 
sure discharge is partially opened. 
The Foxboro controller is set for 250 
lb and the Adsco solenoid valves set 
for 265 lb and 275 lb. Next the steam 
supply valve and discharge valve are 
opened slightly. The booster or com- 
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pressor is then warmed up, just as 
a slide valve engine should be. 

After the booster has been warmed 
up thoroughly all the supply and dis- 
charge valves are opened wide. The 
free blow valve is also opened wide. 
The current is then applied to the 
motor and booster is brought up to 
operating speed. The starting circuit 
holds the unloader valves open on 
both ends by means of the solenoid 
valves until the booster reaches op- 
erating speed. When this speed is 
reached the unloader valves close 
and free blow valve is closed. The 
booster begins to compress steam up 
to desired pressure. As the pressure 
nears 250 Ib the Stabilog controller 
starts to close the Stabilflow valve, 
and thus throttle the steam supply to 
the booster. If steam demand is low 
this valve will close tight. The pres- 
sure reducing valve will maintain 65 
Ib to the suction side of the booster 
if this does happen. If the steam de- 
mand is low, number 2 Stabilflow 
valve on the high pressure discharge 
will open and will bleed as much 
as 1000 lb of steam per hour into a 
115 Ib steam main for process steam 
in another part of the building. In 
the event that any of the Foxboro 
controllers are disconnected or be- 
come inoperative, the Mercoid pres- 
sure switches will, when the pressure 
reaches 265 lb and 275 lb, operate the 
solenoid valves. These solenoid valves 
then open the booster unloader valves 
on either or both ends similar to air 
compressor unloading. 


The Foxboro valves controlled pres- 


sures SO well within 1% lb either way, 
that the Taylor valves were only used 
when experimenting with lower pres- 
sures. The Taylor valves could and 
did hold the pressures just as close 
as the Foxboro valves, but in order 
to prevent the machine operators from 
using other than predetermined pres- 
sures, desired by the Technical De- 
partment, the Taylor valves were by- 
passed, but not disconnected. 

A Bailey recording and integrat- 
ing flow meter was connected in the 
high pressure line after the steam 
receivers to record steam pressure, 
rate of flow, and temperature. 

Needless to say, all points where 
steam could condense were trapped, 
and each booster had a safety valve 
between the booster and first dis- 
charge stop valve. Each steam re- 
ceiver had two safety valves. 

The discharge from all these safety 
valves was piped to the outside of 
the building, and all precautions taken 
so that in the event that they blew 
nobody would be burned or scalded. 

These compressors were operated 
for approximately fifteen months, 
until the Government cancelled the 
contract. 

During this time a new set of piston 
rings was installed in each booster. 
Bearings had to be taken up occasion- 
ally. Our main job was cleannig car- 
bon from the valves as they carboned 
rather badly. 


Practically all of the credit for the 
success of this booster operation must 
be given to the men who ran the 
boosters; as they took great pride in 
their work; operators are seldom 
given credit for doing their job effi- 
ciently. 


Steam Booster Equipment 
Four COMPRESSORS 
Chicago Pneumatic Tool Company 
Size 8% in. bore by 13 in. stroke 
Type TE 
Four Motors 
General Electric Company 
Directly connected to compressors 
Synchronous motor 
Type T.S—HP 125—RPM 277— 
Volts 440—Amps. Arm 131 PF kv-a. 
1.0 100 
Cycles 60 Phase 3 


Excitation volage 230°’Amps fid. 16.5 
DE-SUPERHEATER PUMP 

Dean Brothers Pump Company 

Indianapolis, Indiana 

Size 4 in. by 1% in. by 5 in. 
PRESSURE REDUCING VALVE 

Macaleer Valve Company 

115 lb to 6 lb 
STEAM TRAPS 

Armstrong Machine Company 
SAFETY VALVES 

Ashton superheated steam type 
CONTROLS 

Foxboro Stabilog Controller and 

_Stabilflow valves 


BAILEY METER 
Recording and integrating type 
pressure—temperature-rate of 
flow 





Reduction of Noise in 
the Power House 
By N. T. PEF 


NoIrsE is objectionable no matter 
where it is found for it is recognized 
that it is detrimental to whatever one 
is doing in that it detracts attention 
and is annoying. In the power house, 
in addition to being a nuisance, noise 
can be the cause of serious accidents 
since it obscures the normal sounds 
of rotating machinery to which the 
trained ear is accustomed and knows 
by the familiar hum that all is well. 
When a bearing becomes dry or lose, 
or a pump overspeeds, a belt slips or 
any other abnormal condition begins 
to. develop, the experienced operator 
can detect the note of disharmony. 
But noise can make such detection 
hard or impossible. 

In what follows I shall enumerate 
some of the kinds of equipment which 
I have found in my experience as pro- 
ducers of objectionable noise in power 
houses and shall give my opinion how 
these noises can be eliminated or re- 
duced. 

Pressure reducing valves as a rule 
are producers of loud and objection- 
able noise. The average steam pres- 
sure reducing valve is so noisy that 
conversation cannot be heard within 
25 ft and sometimes the noise is an- 
noying 50 ft from the valve. This 
noise can be somewhat reduced by 
two or more valves in series, that is, 
reduce the pressure in steps. Another 
way of helping the situation is by 
installing the reducing valve or valves 
as far way from the operating floor 
as possible. But the surest way to do 
away with this kind of noise is to do 
away with the reducing valve. 

This can be done by installing in 
place of the reducing valve a turbine 
driven house generating set to swing 
on the line and take load in propor- 
tion to the reduced pressure steam 
demand. This is not a new innovation 
and is used quite often when it is 
economically justified. But hereto- 
fore the economic justification was 
based entirely on fuel saved versus 


amortization of capital investment. 
The cost of noise cannot be evaluated 
in dollars and cents but it is there 
and may be several times the capital 
investment necessary to eliminate the 
steam pressure reducing valve by in- 
stalling in its place a steam driven 
generator. 

Here is another way which can 
be used where the electric load rules 
out the use of the house generating 
set. Have one of the turbine driven 
feed pumps swing on the line in pro- 
portion to the demand for reduced 
pressure steam and let the other feed 
pump take care of the variation of 
feedwater demand. I do not know of 
a single installation where this com- 
bination is in use but it seems to me 
entirely feasible. Such arrangement, 
aside from its value of eliminating 
noise will produce savings in fuel in 
proportion to its load and can serve 
as a spare unit for in emergency 
it can take the place of the regular 
feed pump while a bypass is used for 
reducing steam pressure requirements. 

And here is a tip to the manufac- 
turers of steam pressure reducing 
valves and to those with an inventive 
turn of mind. Why not produce a re- 
ducing valve that is noiseless. In the 
steam turbine the expansion takes 
place without any noise because of 
the baffle effect of the blades which 
keep down the velocity of the steam. 
It should be possible to construct a 
noiseless steam pressure reducing 
valve utilizing this principle. 

A second source of noise in the 
power plant which I have found ob- 
jectionable are high pressure steam 
vents. For instance the vents on the 
boilers which should remain open 
while the boiler is being put on the 
line. The noise produced by these 
vents is so painful that many opera- 
tors pinch them down or close them 
entirely rather than endure the an- 
noyance although in so doing they 
take the chance of burnnig the super- 
heater or doing other damage in not 
keeping the vent open. This noise can 
be eliminated by extending the vent 
line to the outside of the building. 
Connecting the vent line to the escape 
pipes of the safety valves does not 
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reduce the noise to any appreciable 
extent. The vent line must be run 
individually to the outside so that 
the expansion will take place there. 

A third source of no’se are high 
speed machines such as fans or centri- 
fugal pumps. Feed pumps lower than 
3000 rpm as a rule do not produce 
objectionable noise but fans can be 
noisy at that or lower speed because 
of their greater peripheral velocity. 
The way to eliminate noise of this 
type is to select machines of lower 
speed even at the sacrifice of greater 
capital investment or to place the 
noisy machine as far away from the 
operating floor as possible. 

In many cases forced draft fans 
are placed on the operating floor be- 
cause that provides the shortest duct 
work. Forced draft fans as a rule 
are noisy and they should be installed 








remote from the operating floor on 
that account alone. A good place for 
them is the top floor of the boile 
room. Here not only their noise mak- 
ing will not be an annoyance but 
they will serve the dual good purpose 
as ventilating fans. 

As every one knows at the top of 
the boilers it is always hot and during 
the summer months it is oppressively 
hot if the space is not well ventilated. 
A forced draft fan here not only will 
have ventilation value but also save 
enough fuel to pay for the extra 
length of duct. 

Though I know of many boiler 
rooms where at the top of the boilers 
the air temperature is 125 deg. F 
while at the operating floor it is 75 
and less, I will make estimates at a 
temperature difference of 10 deg. F. 
In round conservative figures, 10 deg. 








in air temperature means 0.25 per 
cent fuel saving. In boiler room with 
a steam capacity of 100,000 lb per hr, 
the yearly steam output is 876,000,000 
lb, the coal consumption 87,600,000 
lb or 43,800 tons, and the fuel bi!! 
$160,000 per year. One fourth of one 
per cent of this is $400 and taking 
the life of a duct at 20 years, we have 
$8000 which is enough to pay for a 
lot of duct work. So that, if the forced 
draft fan is placed on the top floor in- 
stead the operating floor, not only 
it will pay many times over for the 
extra duct work but also will do away 
with noise and have a ventilating 
value. 

There are other sources of noise 
such as pulverizers, ash evacuators, 
etc. Some are noisier than others and 
in making a selection it is well to 
consider the noise making properties 
of a machine. It will pay. 





Safety Aspects of 
Shown. by 


Power Equipment 
Slide Films 


By LYNE S. METCALFE 


NUMEROUS FILMS of all types have 
been produced for safety education in 
recent years, many of them of use to 
the power plant, and its various de- 
partments. 


Each machine has a motor controller. This 
is a switch operated by electricity. When 


a button, electricity turns the switch on or off. 





The newest in this field is a series 
of -8 slide-films dealing with basic 
safety procedures in the handling of 
switches, power machinery, etc. The 
series also includes subjects covering 


Three of the eight 
slide films available 
dealing with the 
basic safety proce- 
dure in handling 
switches and other 
power equipment. 
These films are of 
course not for use 
with experienced 
operators; they are 
intended for people 
who have very little 
training in the run- 
ning of power equip- 
ment. Photos copy- 
righted by the Jim 
Handy Organization 


you press 


you should know how 


to operate the controls 


in YOUR shop. 


knowing how to operate 
other types of controls will 


help you work safely 
in any shop. 


However, 


proper on-the-spot procedures in 
treatment and handling after an ac- 
cident has happened. 

One of the most interesting and 
useful subjects to the power plant 
management or educational director 


‘is the film in this series dealing with 


the power supply. It shows proper 
methods of using power switches in- 
cluding those in the power plant’s 
workshops. Other subjects are: 
. Play Safe, Work Safely 
. Maintaining a Safe Shop 
. Safety Inspection 
. Training for Emergencies 
. Treatment for Bleeding, Shock, 

etc. 
. Aid for Injuries 
. Eye Protection 
. Power Supply 

This type of film is a strip of 35 
mm. safety motion picture film on 
each segment or frame of which is a 
picture, with labels, letterings, leg- 
ends superimposed over and projected 
on wall or screen to amplify what is 
shown. This series has been planned 
so that the power plant may base a 
safety course or program on the well 
organized visual material, or inte- 
grate it with any program already in 
use. This material is basic and fits 
in a safety program in a wide variety 
of industries. 


Oona OP Whe 


Power must be used intelligently. 


Each person who uses a machine 


should have respect for power. 


He should use common sense 
to keep power under control. 
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Alternating Current 


Made Easy 


By, Eugene George Key 


ALTERNATING current theory has 
mystified many practical electricians 
for more than half a century. Even 
electricians who are thoroughly fa- 
miliar with direct current feel them- 
selves floundering in pathetic confu- 
sion when they try to understand 
alternating currents. 

Actually, there is no basic differ- 
ference between direct currents and 
alternating currents. An alternating 
current is simply a pulsating direct 
current that changes direction of flow. 
Whenever a direct current changes in 
value, it presents exactly the same 
phenomena as an alternating current 


which changes in value at the same. 


time rate. Contrary to popular belief, 
a condenser is not an open circuit to 
direct current which changes its value 








Fig. 1. Connections for full-wave oi a 


constantly—as a pulsating direct ‘cur- 
rent—any more than it is an open 
circuit to an alternating current. Pul- 
sating direct currents can be used to 
transform voltages just as alternating 
currents can be. Two commonly used 
electric machines which depend on the 
transformer possibilities of direct cur- 
rent voltages are the telephone and 
the ignition systems of automobiles. 

Suppose a full-wave rectifier is con- 
nected as shown in Fig. 1 and a trans- 
former inserted at T. B is the battery 
which makes the anode of tubes V; 
and V: positive. The wave form im- 
pressed on the primary of transformer 
T is shown im Fig. 2a. If an oscilli- 
scope were connected to the secondary 
of the transformer, it would indicate 
that an alternating current voltage is 
induced which has a wave form simi- 
lar to that shown in Fig. 2b, having 
a frequency double that of the im- 
pressed line voltage, L. 

The principals illustrated in Figs. 1 
and 2 are not as impractical as they 
appear on first consideration. A radio 
amplifier impresses a pulsating direct 
current on both audio and radio fre- 
quency transformers. The only differ- 
ence is that the impressed wave shape 
is very different from that shown in 
Fig. 2a and the induced voltages are 
different from that shown in Fig. 2b. 

Even steady-state direct currents, 
such as are obtained from batteries 








follow the laws of alternating cur- 
rents for sometimes several seconds 
after the circuit is closed, especially 
if the load on the battery includes 
coils of wire (inductive reactance in 
alternating current) or condensers 
(capacitive reactance in alternating 
current) or both. Either the current 
or voltage will lag in such a circuit, 
depending on whether the circuit is 
inductive or capacitive. However, 
since any condensers in the circuit act 
as open circuits when steady-state 
conditions are attained, consideration 
of condensers can be omitted from 
the discussion. Different conditions 
are met in an inductive circuit, how- 
ever. 

Figure 3 shows what happens when 
a direct current voltage is impressed 
on an inductive circuit if the voltage 
is not pulsating. The voltage rises 
instantly to its maximum value, but 
the current may take several seconds 
to reach its maximum value at A. If 
the switch is opened the instant point 
A is reached, the voltage will drop im- 
mediately to zero, but the current will 
decay gradually as indicated by the 
dotted line, forming a wave shaped 
not unlike that of one alternation of 
a distorted alternating current wave. 
Here, then, we find exactly the same 
condition that exists in an alternating 
current circuit—the current lagging 
the voltage. 

A mathematical equation has been 
derived to show the rise of the current 
from zero to point A in Fig. 3. The 
equation is as follows: 


E Rt 
(1) I=——f1—— 
R eL 


where I is the current in amperes, E 
is the voltage in volts, R is the resist- 
ance in ohms, ¢ is the base of natural 
logarithms (equal to 2.7183), t is the 
time in seconds, and L is the induct- 
ance of the circuit in henries. The 
only difficulty with the equation is 
that it does not show exactly the con- 
ditions beyond point A, for as the 





Fig. 2. Wave forms of Fig. 1. A—Wave 

form impressed on primary of transformer 

T. B—Wave form of induced voltage on 
secondary of transformer T 


August, 1946—POWER PLANT ENGINEERING—Chicago, III. 


time, t, increases, the current I con- 
tinues to increase beyond the actual 
maximum value, since t is the only 
value on the right, hand side of the 
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Fig. 3. What happens when non-pulsating 
dc voltage is impressed-on an inductive 
circuit 


equation to.change. Compensating for 
this apparent discrepancy, however, 
is the fact that the actual increase in 
the value of the equation is extremely 
small and can be ignored. 

This is the first of a series of three ar- 
ticles on alternating current theory. In 
the next article, the mathematics of the 
series circuit will be discussed, showing 


how easily the direct current laws can be 
converted to apply to alternating currents. 


Indicator Speeds 
Checking of Motor 
Commutators 


AN EXTREMELY rapid and accurate 
method of checking the roundness of 
motor commutators is employed at 
the Schenectady plant of the General 
Electric Co. This method involves the 
use of a G-E vibration displacement 
indicator whose design has been 
slightly altered to meet the require- 
ments of this application. 


This instrument, which indicates 
variations in roundness up to 0.00025 
of an inch on commutators in motors 
running at high speed, is a small, flat, 
triangular-shaped instrument with a 
projecting stylus. For this application 
the conventional stylus, which has a 
pointed end, is replaced by one with 
a rounded end, and a weaker spring 
is substituted for the one which ordi- 
narily actuates the stylus. This is 
done to prevent the stylus from 
scratching the surface of the commu- 
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tator. Also, the indicator is mounted 
on a short metal bar which serves to 
hold it firmly against the commuta- 
tor. 

In operation, as the stylus is moved 
toward the commutator, a piece of 
thin paper is inserted between the 
two to further protect the commuta- 
tor. As the stylus follows the vibra- 
tion of the rapidly rotating commuta- 
tor, it moves longitudinally in and out 
of the instrument. This movement is 
transmitted to a small pivoted mirror 
which reflects a spot of light back and 
forth on the instrument’s rectangular 
scale. The length of this oscillatory 
light path on the scale, which is cali- 
brated in easily read divisions of one- 
thousandth of an inch, accurately in- 
dicates any variation in the roundness 
of the commutator. 



















PRACTICAL HINTS 
AND KINKS 


Handle the Fish Tape 
from the Floor 


I WOULD LIKE to present the follow- 
ing “kink” which I feel sure will 
result in a.double saving—time and 
effort—for the many who, like my- 
self, must keep their fingers bruised 
and lacerated from working in and 
around outlet boxes. 

Take a proper length of EMT (thin 
wall conduit) because it is lighter 
than piping or thick walled conduit, 


and bend a 45 deg angle on one end. 
Insert this angled end in the outlet 
box. Then, the electrician may stand 
on the floor and feed the fish tape 
directly into the lower end of the 
EMT and push the tape to the end 
of the run. 

It is then pulled out of the run 
and down to the floor where the 
wires to be pulled can be hooked 
on. Then, all that is necessary is to 
pull it back the same way, pull it 
down to the floor, cut off the tape 











The standard vibration displace- 








ment indicator is handled by General 5 











Electric’s Special Products Division 
and is furnished with either a 15-mil 
or a 30-mil scale range. Its frequency 
ranges from 15 to 250 cycles per sec- 
ond when hand-operated, and from 0 
to 250 cycles when mounted rigidly, 
as in this application. Flashlight bat- 
teries provide power for the light 
source in the indicator. 





“GET OFF THAT 
LADDER!" 
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V2" EMT. 











It is pointed out by Arthur D. Little, Inc., that for 
20 years it has attempted to interpret scientific informa- 
tion in terms easily understood by the layman. The 
editors of this magazine can sympathize with this aim 
and wish to add their voices to the forthcoming sposmic 
refurbulations which undoubtedly will be related by 
that which most apparently already is in a state of 
polar non-flux. The Editors 


FOr a number of years now work has been proceeding 
in order to bring perfection to the crudely conceived 
idea of a machine that would not only supply inverse 
reactive current for use in unilaterial phase detractors, 
but would also be capable of automatically synchronizing 
cardinal grammeters. Such a machine is the “Turbo- 
Encabulator.” Basically, the only new principle involved 
is that instead of power being generated by the relative 
motion of conductors and fluxes, it is produced by the 
modial interaction of magneto-reluctance and capacitive 
directance. 

The original machine had a base-plate of prefabulated 
amulite, surmounted by a malleable logarithmic casing 
in such a way that the two spurving bearings were in a 
direct line with the pentametric fan. The latter con- 
sisted simply of six hydrocoptic marzelvanes, so fitted 
to the ambifacient lunar waneshaft that side fumbling 
was effectively prevented. The main winding was of the 
normal lotus-o-delta type placed in panendermic semi- 
boloid slots in the stator, every seventh conductor being 
connected by a non-reversible tremie pipe to the differ- 
entia] girdlespring on the “up” end of the grammeters. 


Forty-one manestically spaced grouting brushes were 
arranged to feed into the rotor slip-stream a mixture of 
high S-value phenylhydrobenzamine and five per cent 
reminative tetryliodohexamine. Both of these liquids 
have specific pericosities given by P = 2.5C. n6.7 where n 
is the diathetical evolute of retrograde temperature 
phase disposition and C is Cholmondeley’s annular gril- 
lage coefficient. Initially, » was measured with the aid of 
a metapolar refractive pilfrometer (for a description of 
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The Jurbo-£ncabulaton in Industry 





this ingenious instrument, see L. E. Rumpelverstein in 
“Zeitschrift fiir Elektrotechnistatischs-Donnerblitze” vol. 
vii), but up to the present date nothing has been found 
to equal the transcendental hopper dadoscope. (See 
“Proceedings of the Peruvian Academy of Skatological 
Sciences” June, 1914.) 

Electrical engineers will appreciate the difficulty of 
nubing together a regurgitative purwell and a suprami- 
tive wennelsprocket. Indeed, this proved to be a stum- 
bling block to further development until, in 1942, it was 
found that the use of anhydrous nangling pins enabled 
a kryptonastic bolling shim to the tankered. 

The early attempts to construct a sufficiently robust 
spiral decommutator failed largely because of a lack of 
appreciation of the large quasi-piestic stresses in the 
gremlin studs; the latter were specially designed to hold 
the roffit bars to the spamshaft. When, however, it was 
discovered that wending could be prevented by a simple 
addition to the living sockets, almost perfect running 
was secured. 

The operating point is maintained as near as possible 
to the hf. rem peak by constantly fromaging the 
bitumogenous spandrels. This is a distinct advance on 
the standard nivelsheave in that no dramcock oil is 
required after the phase detractors have remissed. 

Undoubtedly, the turbo-encabulator has now reached 
a very high level of technical development. It has been 
successfully used for operating nofer trunnions. In addi- 
tion, whenever a barescent skor motion is required, it 
may be employed in conjunction with a drawn recipro- 
cating dingle arm to reduce sinusoidal depleneration. 


Comes word from Arthur D. Little, Inc., that it has at last suc- 
ceeded in discovering the origin of “The Turbo-Encabulator.” The 
author is J. H. Quick, a graduate member of the Institution of 
Electrical Engineers, London, England. The treatise was first 
published in the Institution’s “Students’ Quarterly Journal,” in 
December, 1944. It jumped across the Atlantic without indication 
of author or origin. 
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Key Ne. oF 
| No. Pieces Htems Dimensions Use 
AVA? 2) Lumber Pee" Side rails 
81-82 2 Lumber Va6'116" Base for motor 
C1-C2 2 Plowhandies 60° long Hi 
01-02 2 Lumber Vxtx18 Brace for handles 
E12 2) Lumber Vxd'116" Handle Ties 
flF2 2 Lumber Var 
and side ruts 
G 1 Poe yas Aile 
hk 1 Pipe ae Yoke Arle 
4 Cotter pins =), 01," Ale ends and hinge 
mn 
4 Flatwashers )° le 
12° Carriage bolts "X55" Fasten 1x6" to side 
14 Casviage belts {"12) Fasten handle to brace 
G6 Carriage brits }°13)" = hancle to side 
4 Carriage bolts 312) Fasten Motor 
32 Flat washers 16 Fasten Motor 
2) Wood or size’ 2 ead, 
bore, 12° diam 
(eter or larger 
1 Bariron Tie Nae 














For directions on how ot build this motor toter read the article 


and let the wire slide back to the 
desired position, preferably, with 8 
or 10 in. extending from the box. 

A man on the other end holds the 
wires while the one with the fish 
tape jerks it free. With practice this 
scheme can be extended to take out 
many of the “ups-and-downs” in the 
wireman’s life. 
Houston, Tex. 


How to Build 
a “Motor-Toter” 


Ir you have ever wanted to have 
one motor that could be a Jack-of-all- 
trades for you—one that could be 
wheeled about the plant to the site 
of any “once-in-a-while” job which 
required power, it is quite possible 
that a ‘“motor-toter” such as this one 
could solve some of the difficulties. 
Just build yourself one of the, 
such is the case. The accompanying 
drawing and bill of materials will en- 
able you to build such a motor cart. 
This cart is so designed that it can be 
made from wood, and pieces of steel 
and iron from unused machines. 

Yoke: The yoke, attached to the 
front of the cart, provides a quick and 
easy way to fasten the cart frame 
rigidly in position to permit proper 
belt alignment. It also incorporates 
the principle of using the motor’s 
weight to maintain belt tension. The 
yoke pivots about the % in. pipe, per- 
mitting the motor and cart to be 
raised or lowered as desired for ad- 
justing belt tension. 

Holes in the yoke fit over properly- 
spaced bolts permanently imbedded 
in the floor next to the machine to 
be driven. The bolts may be either 
sunk in a concrete floor, or thrust up- 
ward through a two-by-four nailed to 
a wooden floor. Put the yoke in place 
over the tie bolts and use wing or 
thumb nuts to fasten it quickly and 
easily. 

For Frame Mounting: In some cases 
it may be desirable to mount the mo- 
tor directly on the frame of the driven 
machine. 

When this is to be done, drill holes 
corresponding .to the yoke bolt holes 
in the frame at the proper height. 
Bolts may then be inserted clamping 
both yoke and frame together. 


M. M. AVANT 


How To Mount Motor: To put the 
motor in position to drive the ma- 
chine, push down on the handles of 
the cart until the yoke is at proper 
height to slip easily onto the bolts. 
Fasten the yoke, raise the handle un- 
til the belt or belts can be slipped 
over the motor pulleys. This permits 
the motor and cart to pivot around 
the yoke shaft, using the weight of 


the motor to maintain belt tension. 
By trial and error in mounting the 
yoke to the frame, you will find the 
proper tension. Too great tension will 
wear out both machine and motor 
bearings and the belt. On the other 
hand, the belt must be tight enough 
to prevent slipping. —R.E.A. News 


Metal Bending 
and Straightening 


ON PAGE 108 our regular monthly 
chart is presented. This month the 
chart shows the basic operations nec- 
essary for bending and straightening 
metal prior to its installation of fabri- 
cation. Typical of the operations are 
these: Housing Structural Shapes, 
Upsetting Wire or Rod, Forming Cir- 
cular Irons or Shapes, etc. These 
twelve sketches of common jobs show 
where and how to use the oxy-acety- 
lene heating flame to get the best re- 
sults. By applying the principles in- 
volved in these simple jobs, the op- 
erator can handle the more compli- 
cated work as it comes along. 


LETTERS ano COMMENTS 


Coal Pile 
Temperatures 


IN THE JUNE issue of POWER PLANT 
ENGINEERING, J. R. Darnell comments 
on my instrument for taking coal 
pile temperatures, Mr. Darnell says 
it is not practical. First, I would like 
to say that any contributions sub- 
mitted by me to this magazine are 
submitted for what they are worth 
to the reader. It should be obvious 
to Mr. Darnell, or any one else well 
versed in engineering that an instru- 
ment produced of several pieces of 
scrap iron pipe, a few welds and a 
thermometer and costing around 
$2.00 is not going to be as accurate 
and practical as one manufactured 
by a firm producing these type in- 
struments and selling for from $100 
to $150. It should be further obvious 
that, while many firms supply their 
engineers with expensive instruments 
with which to carry on their work, 
there are many who do not supply 
them. In these cases, many home 
made gadgets have been welcomed. 


In taking coal pile temperatures 
one is more concerned with the RISE 
in temperatures above normal than 
he is with the accurate temperature 
of the coal itself, such as he would 
be with oil, water, steam or some 
like item. If we stick a spot in the 
coal pile to-day and the temperature 
reads 100 F and we stick the same 
spot to-morrow and the temperature 
is 150 F, we know that a hot spot 
is evident and we either do some- 
thing about it or keep a close check 
on it. 


The instrument, mentioned in my 
article, was made and was used at 
a chemical plant during the war when 
priorities on such items prevented 
their being obtained. It was used in 
taking temperatures and locating hot 
spots in a coal pile of from 1000 to 
2000 tons. 

The instrument is not 100 per cent 
accurate and 1 never said it was. I 
left it to the good judgment of the 
readers to realize that by virtue of 
its construction and use it could not 
compete with pyrometers costing 100 
or 150 dollars. I submitted it for what 
it was worth to the individual reader. 
Obviously, if a man has an expensive 
instrument, made by a reputable firm 
for doing this type of work, then he 
would consider this item as just so 
much junk. On the other hand, if 
he happens to be employed where 
such expensive items are not supplied, 
he may find it a very valuable sub- 
stitute. 
Baltimore, Md. 


Bottles on Purge 


Line are Dangerous 


FoR MANY years I have been asso- 
ciated with industrial refrigeration 
and have always read with great in- 
terest all articles on this subject. 

All articles on removing non-con- 
densible gases invariably show the 
use of a small neck bottle for the 
purge line. The excellent article by 
Mr. Holman in the May issue is typi- 
cal. 

It is my recommendation that this 
idea should be discouraged. The ves- 
sel should be an open top bucket or 


CuaAs. W. PARKS 
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barrel and be at a distance from the 
valve. 

About two years ago an experienced 
engineer was operating a non-con- 
densible gas separator equipped with 
a small necked bottle. He was put- 
ting the purger into operation and 
was opening the valve to relieve the 
non-condensible gases into the bottle. 
This sudden release of pressure into 
the jar caused the highly saturated 
ammonia water to burst into the air. 
As a result the engineer was severely 
burned in the face and eyes. He suf- 
fered great pain and lost his right 
eye. 

No doubt there can be plenty of 
discussion on the operation of the 
purger and the condition causing this 
unusual accident; however, with the 
thought it could happen anywhere I 
offer these thoughts to practical engi- 
neers. 

BERNARD L. LINDBERG 


Sioux City, Iowa. 


Opportunity, Knocks? 


There is no desire on the part of this 
magazine to start a fraternal war between 
engineers. The following sequence of ad- 
vertisement, letter and answer is presented 
on these pages in the interest of stimulat- 
ing thought and expression from the readers 
of POWER PLANT ENGINEERING regard- 
ing the professional status of engineers. 
We shall be glad to review any comments 
our readers care to make on this subject.— 
The Editors. 


Dear H. E. D.: 

A friend of mine, an experienced 
power plant engineer is making a 
change. In trying to help I chanced 
to note your unusual advertisement 
in the Chicago Tribune. 


ECHANIC 


nce work Machinist 
‘2? 


for f; M 
ceretesengintena 





I belong to that class of profes- 
sional consulting engineers who are 
sometimes facetiously referred to as 
“insulting” engineers. Probably after 
you read this letter you will agree. 

Your advertisement is a unique, if 
not naive, document and I can hardly 
believe that any business concern 
would have the temerity to enumer- 
ate the multiplicity of duties which 
it expects an engineer to fulfill at the 
wages (not salary) which you say 
you will pay. 
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You say you want “a first class 
working industrial mechanical engi- 
neer between 30 and 40 years of age, 
who must be a draftsman, know how 
to do lathe work, electric welding and 
operate a drill press. He must also 
have a knowledge of quick freezing 
and dehydrating machinery, prefer- 
ably a man who has worked in can- 
ning plants or canning companies and 
is thoroughly familiar with general 
plant maintenance; also construction 
and installation of runways and con- 
veyors. Year round work.” 


Surely in his spare time such an 
engineer ought to find time to sweep 
the office and act as garage mechanic 
for the cars of the company officers. 

For such idle spare time work plus 
his regular duties you say that the 
salary will be “$250.00 for the first 
month, then advance to $300.00 as 
soon as proven ability to handle the 
job. During the production period, 60 
to 75 hours weekly, non-production 
period, 50 hours. Splendid future for 
the right man.” 


This might indicate that the engi- 
neer would be allowed off on Sundays 
but I know from personal experience 
that the poor engineer almost always 
has to do repair work on Sundays on 
machinery that the production man- 
ager, hounded by the front office, will 
not permit out of service during the 
six days of the week that the ma- 
chinery is pounding out dollars for 
the company and pennies for the en- 
gineer. 


During the first month (perhaps 
longer) that the engineer is working 
for $250, if it happens to be during 
the production period of 60 to 75 
weekly hours, (probably 80 plus), he 
will be paid at the munificent rate 
of about 74 cents per hour (337.5 hr) 
if the month has 31 days and only 4 
Sundays. 

When he is loafing during 50 hours 
per week and enjoying the unheard 
of luxury of $300 per month, he will 
be making so much money for such 
little work that the company may be 
tempted to cut his pay. He will be 
getting almost 89 cents per hour. 

You should not expect any self- 
respecting mechanic, even if he can 
only run a lathe to work for the 
chicken feed you propose to pay. A 
young engineer just out of college 
might work for such wages for a 
short time but he wouldn’t have the 
experience you demand. About the 
only man who might accept such a 
job would be one who has escaped 
from prison and hopes to hide out in 
your village. 

Your advertisement, however, does 
give me an idea. For some time I 
have been considering moving and 
for that reason would be willing to 
sign a contract with you for a term of 
10. years to fulfill all the duties you 
enumerate at an annual salary of 
$6,000 based on a normal week of 40 
hours with time and one-half for nor- 
mal weekly overtime and double time 








for Sundays and holidays. In addi- 
tion you are to hire an assistant at 
not less than $200 per month. 

If you want competent service in 
these times you must pay for it. The 
ancient struggle between Capital and 
Labor has been going on for cen- 
turies with the pendulum swinging to 
the right and then to the left. At 
present I think that most of the 
unions are abusing their privileges 
and jeopardizing their hard won 
rights but it is such companies as 
yours that have caused the common 
laborer to be persuaded by union 
leaders to go out on strike. And I 
can’t say that I blame them. I have 
never been in sympathy with the tac- 
tics of some union leaders but such 
tactics as shown by your advertise- 
ment shows why unions are organ- 
ized. 

Just to forestall your query as to 
what disgruntled crack pot I may be, 
I wish to advise that I am a member 
of the American Society of Mechan- 
ical Engineers, a director of the IIli- 
nois Engineering Council, listed in 
Who’s Who in Engineering, Who’s 
Who in Chicago and Vicinity and a 
contributor to various magazines 
dealing with power plant practice. It 
seems to me to be a dereliction of 
duty not to inform some of these 
magazines of your advertisement and 
to inquire if such practice is common. 

If you have the intestinal fortitude 
to answer this, I shall be interested 
in your attempted justification for in- 
dustrial slavery and will assure you 
that your answer also will be given 
publicity. 

Jo. D: 


H.E.D.’s Reply to J.R.D.’s Letter 


It is with extreme pleasure that we 
acknowledge and reply to your letter 
of January 22. 

First of all, our ad was not to en- 
tice men with exalted ideas of their 
great worth and ability. Had we 
stated in our ad the actual salary 
that the man with the required ability 
can earn in this organization, we 
would have been flooded with replies 
from every “crackpot.” However, 
there were two young men with vi- 
sion who picked up the phone and 
requested an interview. Both were 
the complete answer to our ad and 
one was employed, the other we ex- 
pect to find an opening for in our 
expansion program. These men, in 
due time, will earn much more than 
the amount you offered your services 
for. 

We have several men with ability 
who are earning from $4,000 to 
$12,000 yearly and with the lower liv- 
ing costs their net earnings are 
greater than what they would be in 
other localities. 

Our part of the country has strug- 
gled against heavy odds for a long 
time due to discrimination in trans- 
portation rates, etc., but during the 
past twenty-five years many fine 
people have visited us and have be- 
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come more sympathetic and many 
who have stayed are good citizens 
and have shown a willingness to help 
build our state to the place it de- 
serves. Men like yourself, have no 
place in the development of this great 
land and it is well you stay where 
you are. But don’t do any injustice 
to the young men by instilling such 
exalted ideas in their minds. Your 
forefathers were pioneers and helped 
build this country with the sweat of 
their brows. There is still plenty of 
pioneering to be done and the men 
who can see farther than the end of 
their nose will have a profitable fu- 
ture. But those with your ideas will 
die of old age and never see more of 
the sun than their blind eyes will 
permit. H. E. D. 


Low High Pressure 


I wILL venture into the realm of 
the fantastic. A boiler inspector claims 
that a low pressure boiler with a 
safety valve set at 10 psi atmospheric 
and operating with a vacuum return 
of 15 in. is in reality a high pressure 
boiler. (The dividing line between 
low and high is 15 psi atmospheric.) 

He figures it this way: Disregarding 
all valves, the boiler is under pressure 
of 24.7 psia. He subtracts 7.5 psi 
which is the equivalent of the 15 in. 
vacuum. Adding the 7.5 psi to the 10 
psi atmospheric gives a total of 17.5 
psi atmospheric and if the safety 
valve (which was disregarded) should 
fail to operate, we have a high pres- 
sure boiler. PHEW! = 
New York Epwarp W. Gray 


The Alberta Boilers Ket 


SINCE MY OPEN LETTER on the Al- 
berta Boilers Act so kindly published 
in Power PLANT ENGINEERING, I 
have occasionally been looking over 
such parts of the Act as I have in my 
possession. One may be readily ex- 
cused if he fails to get a clear pic- 
ture of what is the real intention of 
the Act, but however this may be, I 
was struck with one paragraph, which 
reads as follows: “No person shall in- 
stall any steam plant, or pressure ves- 
sel, unless the same has been con- 
structed in accordance with the regu- 
lations governing design and mode of 
construction.” Now, everyone will 
agree that this statement covers some 
territory, or does it? 

Just what is meant by this state- 
ment, can hardly be discovered if one 
was to visit some of the plants I have 
been in, and also some I have oper- 
ated for a time. In most of the plants, 
the design and layout was something 
wonderful to behold, and seemed like 
Topsy in Uncle Tom’s Cabin just to 
have growed. From this first hand 
evidence, one is forced to the con- 
clusion, that this instructive paragraph 
is only applied to particular pieces of 
apparatus used in their design and 
construction, as apart from the gen- 
eral assembly of the plant, for con- 
venience and proper operation, and 











what might be termed recognized 
standards of engineering. 


On the other hand, the engineer to 
obtain a license to operate, is called 
upon by examination, to show that he 
has a good knowledge of how a power 
plant should be constructed, in fact 
he must be able to design a satisfac- 
tory layout according to recognized 
standards, if the regulations govern- 
ing examinations are followed out. 
Yet when he takes charge of a plant, 
he very seldom finds conditions simi- 
lar, or that the knowledge he was re- 
quired to have, has been applied to 
the construction of the plant. He also 
finds very readily in most cases, that 
the owner or manager has no inten- 
tion of allowing him to apply this 
knowledge, be it arranging as best he 
may, the muddle of inharmonious junk 
he has taken charge of; or be it the 
building of a new plant or any addi- 
tion thereto. The fact that the inspec- 
tion department has allowed the plant 
to be constructed in the way it is is 
sufficient for the owner and he can 
see no valid reason why the engineer 
should take objection to it. Further- 


“more, as the inspection department 


has granted the engineer a certificate 
by examination, argues, that the in- 
spectors know more about it than the 
engineer. 

I have seen firemen and engineers 
as well, working under the most un- 
reasonable conditions and hardship, 
for the lack of application of some 
engineering sense, but I have never 
heard of the inspectors acting to alle- 
viate such conditions, nor come to the 
support of the engineer if he tried to 
get something done about it. This 
brings forward the question, shall the 
Government stop at the matter of 
safety from accident or insist on en- 
gineering precautions, so that reason- 
able working conditions may be es- 
tablished for the health and well be- 
ing of those so employed? It would 
appear from the Act and its intention, 
that any plant that came under its 
provisions would be designed and 
built to insure reasonable operating 
and maintenance conditions for the 
engineer and his staff. 

As to the regulations governing de- 
sign and mode of construction, these 
mostly exist in the minds of the in- 
spectors, and from the appearance of 
plants, they are not given a free hand 
in the matter, or they simply don’t 
know how. 

I have laid some stress on what the 
engineer is required to know to ob- 
tain a license to operate. From the 
variety of engineers I have met in 
my experience, there appears to be 
a wide discrepancy in just how they 
obtained a certificate. As the exami- 
nation is wholly a written one, quite 
a few seemed to have obtained a pass 
on a memory test, and when con- 
fronted with a practical demonstra- 
tion of the knowledge and skill they 
are supposed to have, have failed 
miserably to justify the ticket they 
held. Here again, one might question 





seriously where they obtained their 
experience, and there appears to be 
little doubt, that they obtained tes- 
timonials, that would not have stood 
strict investigation. 

In recent years there have been a 
great many of these opportunists who 
have been able to trade on the com- 
petent engineer and obtain the same 
wages. A competent examiner should 
be able to put this kind in the cate- 
gory they belong to but the exami- 
ners themselves in some cases would 
be unable to distinguish. It seems as 
long as the inspection department has 
in its possession sufficient written evi- 
dence of apparent competency that is 
sufficient. The net result of such lax- 
ness has been to keep wages and sal- 
aries down; reduce the attractiveness 
of the engineer’s occupation in favor 
of a plumber’s or steamfitter’s, etc., 
as the wages average much higher in 
most cases. The department continues 
the downward trend of events by is- 
suing temporary certificates to fill po- 
sitions, by those who are not qualified, 
complaining about the scarcity of en- 
gineers as such, although the evi- 
dence all points to their own inade- 
quacy. 

The degeneration has proceeded to 
such an extent, that as has happened, 
engineers with the necessary qualifi- 
cations have found themselves with- 
out a job, while positions were being 
filled with temporary appointed en- 
gineers, who appeared to be more or 
less permanent. To make the degen- 
eration more complete, it is no longer 
necessary to have a full time Chief 
Boiler Inspector, although one would 
imagine the interpretation of the jum- 
bled mess called the Boilers Act, 
would require very diligent applica- 
tion. 

The Act and its administration to- 
day, is an amazing piece of impu- 
dence. Even the part time Chief 
Boiler Inspector who is supposed to 
administer the Act, has not the neces- 
sary qualifications for his appoint- 
ment, as the Act distinctly states that 
he must have been a Boiler Inspector 
under the Act before his appo*ntment, 
which he certainly never was. 

The question of course arises, as 
to the best means to use, to overcome 
this very undesirable state of affairs, 
and restore the Boilers Act, with due 
revision, so that it cannot be so easily 
tampered with again. To a large ex- 
tent the engineers are to blame for 
present conditions. Attempts have 
been made from time to time to or- 
ganize the licensed engineers, but 
these attempts have failed, because 
they were mainly concerned with mat- 
ters that could be left to other unions 
owing to the scattered nature of the 
engineer’s employment. It is about 
time, if not too late, that the engi- 
neers faced up to realities, and formed 
an association for a very obvious pur- 
pose, which has been made plain 
enough, without saying anymore. 

Wo. S. WHITE 
Hammond, B. C. 
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Question No. 341 
Performance Chart for 
Extraction Turbine with 
1 Uncontrolled Bleed Point 


I HAVE BEEN trying to obtain in- 
formation on the procedure of deriv- 
ing a performance chart of a single- 
extraction steam turbine with one un- 
controlled bleed’ point. Thus far I 
have been unable to do so. 

I have seen performance charts of 
this. kind with the lines representing 
the various amounts of uncontrolled 
extraction drawn parallel to a zero 
extraction reference line. As I see it 
this is incorrect because, if the lines 
are drawn parallel, it means that the 
extraction factor (pounds added at 
the throttle per pound extracted at 
the uncontrolled bleed point) is con- 
stant at all steam flows after the un- 
controlled nozzle. That is another 
way of saying that the pressure at 
the uncontrolled extraction point re- 
mains constant at all steam flows. 
This would not represent the actual 
conditions. 

In a double-automatic extraction 
machine, the lines are drawn parallel 
because the extraction factor remains 
constant, since the extraction pres- 
sure is maintained constant by the 
pressure-regulating valve gear. 
Milwaukee, Wis. N. S. M. 

Editor’s Note—There is brief dis- 
cussion of uncontrolled extraction on 
pages 10, 11, 83 and 84 of Modern 
Turbine by L. E. Newman originally 
published in POWER PLANT ENGINEER- 
ING. But that discussion does not 
show a performance chart for such 
conditions. See also Steam Power 
Plant Engineering by Harding, Chap- 
ters IX and XI. 


Question No. 342 
How Calculate 
Combustion Space? 


Is THERE a specific formula for 
figuring the combustion space to be 
allowed above the grates in a boiler 
of the straight tube type, such as, for 
instance a Heine straight tube boiler? 
Or does the type of boiler have any 
bearing on the space required? 
Greencastle, Ind. Colom. 

There is a specific method, rather 
than a formula, for calculating com- 
bustion volume of a furnace. But this 
method is based primarily on the kind 









of fuel, method of firing, type of fur- 
nace and necessity for proper furnace 
operation, more than upon the par- 
ticular type of boiler involved. 
Proper furnace operation means: 


general method of calculating com- 
bustion space is given by Gaffert 
in his book Steam Power Stations 
(McGraw Hill Book Co.) from which 
the following is reproduced. 

The first step in the design of a 
furnace for a boiler is to analyze the 
operating conditions which may briefly 
be listed as follows: 

1. Range of fuels to be burned. 

2. Maximum steam output, and 
probable range of boiler load. 

3. Operating pressure and desired 
total temperature. 

4. Degree of heat recovery desired. 

5. Type of firing. ’ 

Coal, oil, and natural or mixed gas 
require different amounts of excess 
air for satisfactory operation. Com- 


Table I. Data to guide in estimating probable efficiency of various complete boiler units 








Average 
Fuel Type of steam-generating Serv- full-load 
equipment ice efficiency 
per cent 
CL eear ECan. Horizontal—and vertical—return 
EAMEMAEN RDN. Yoresa-s 5 fo70. elt aroecuore'e 5's. cece Heat 65 to 75 
NBO. is ararsteiaeraindiavebenesadereusee Low head—water tube......... Heat 70 to 75 
RIM ORIGAB . isco reonneames Low head—water tube......... Heat 75 
MOAN og in eho Wikielocip neve eine Water tube. No heat recovery. ..Power 75 to 77 
POT AB i665 0 a sisro' ass ois 2) po aga od dossa creme or: Power 75 to 80 
Stoker coal (low grade).. Boiler and heat recovery........ Power 80 to 83 
Stoker coal (high grade) . Boiler and heat recovery........ Power 83 to 86 
Pulverized fuel—coal 
COW IEUADO) 35:6 si5:050 018-015 Boiler and heat recovery........ Power 85 
Pulverized fuel—coal 
(high grade).......... Boiler and heat recovery........ Power 85 to 90 
Natural gas and oil 
CHIGh GPAGE) ....6:6.6.5:0:0:6% Boiler and heat recovery........ Power 84 to 88 





no impingement of flame on furnace 
walls or, boiler tubes, proper ignition 
(with certain types of stokers) mini- 
mum of slagging, proper mixing of 
combustion gases in the furnace, 
introduction of excess air, amount of 
heat release desired in the furnace, 
and so on. 

True, the type of boiler does have 
some influence. In the case of a 
straight-tube boiler, if it is cross-baf- 
fled, the furnace must be of such a 
shape and volume that combustion 
will be essentially completed under 
the first pass of the boiler. However, 
if this same straight tube boiler is 
horizontally baffled, you can see that 
while the combustion volume would 
be the same, the furnace itself could 
be longer and not quite so high. 

In. a similar way, other types of 
boilers do have an influence on the 
shape of the combustion chamber but 
less influence on its volume than the 
the other factors named. 

Perhaps the best survey of the 


mon allowances for boiler design for 
these various fuels are: 
Coal: 

Stoker-fired fur- 

ACES ieee nieie arenes 30 per cent 

Pulverized-fuel . 

PUPRACES 65555 3 20 to 25 per cent 
OP ee ierctersttersicrscie 15 per cent 
Gaseous fuels........ 10 to 15 per cent 

The next step would be to compute 
the fuel requirements for the maxi- 
mum continuous steam output and for 
overload ratings. This computation 
requires an estimate of the efficiency 
of the boiler unit, and the latter, in 
turn, depends on the amount of heat 
recovery. In general, Table I may be 
used aS a guide in estimating the 
probable efficiency of the complete 
boiler unit. ; 

Accordingly the amount of fuel to 
be burned and the weight of combus- 
tion air and resulting flue gas can be 
computed and the amount of heat that 
must be liberated in the furnace es- 
tablished. It now becomes necessary 


Table II. Heat release rates customary in design work 





Heat Release, 





Fuel Method of Firing Btu/ (cu ft)/(hr) 
Coal BUStlON MEY AQT ALO ss. oo: occ aecides Cieuis coe ReS 40,000 to 50,000 
Coal RS COMO ET fois ose wei nols ew bia eca: og erasers rou eels 30,000 to 35,000 
Coal Pulverized coal (dry bottom).............- 20,000 to 25,000 
Coal Pulverized coal (wet bottom)............. 35,000 to 45,000 
Gas and oil PAE -ODOION WUMVEB 5 56:0 «00 5bie 4:0:3\ar9.9'5.0-64 deat eue 15,000 to 25,000 
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to consider the desired flue-gas tem- 
perature leaving the furnace, for in 
the case of coal firing this should be 
below the fusing temperature of the 
ash in the coal. Small heating fur- 
naces are usually lined with firebrick, 
whereas power boilers are econom- 
ically equipped with air-cooled tile 
walls or waterwalls, the trend toward 
water cooling being very definite. 

Only the volume of the furnace be- 
ing considered in the case of stoker 
firing, the plan dimension is estab- 
lished by the allowable burning rate, 
and the height only is flexible. The 
heat-release rates shown in Table II 
are customary practice in design 
work. 

Accordingly, the volume of the fur- 
nace can be set from the maximum 
heat evolution and the allowable heat- 
release rates. The physical arrange- 
ment of the furnace next requires 
consideration. 

The shape and dimensions of the 
furnace for a given volume, would 


few of the words that are typical. 
Can you tell me the differences be- 
tween these terms? 


Evansville, Ind. R. PoE. 
Answer No. 327 

Another Water System 

Problem—Redesign 

the Control 


Solution by Muellerhile 


IN ANSWER to Question No. 327, I 
am submitting a wiring diagram 
which should give J. L. the flexibility 
he desires in the water system. 

If the hill tank is a long distance 
from the pumps, there may be a large 
voltage drop in the line which might 
account for the contact point trouble 
on the hill tank float switch. To over- 
come this, I suggest he mount the 
hill tank switch near the motors and 
use a Mercoid float switch to operate 
it by remote control. 

Winona, Minn. T. A. MUELLERHILE 
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3 HP MOTOR "A" 


then depend on whether the fuel is 
fired on a grate or stoker or burned 
in suspension. If it is stoker-fired, the 
width and depth of the stoker to give 
correct burning rate per square foot, 
as well as correct total heat release, 
would fix the plan dimensions of the 
furnace and thus practically deter- 
mine the height. For pulverized coal, 
oil or gas firing, however, the dimen- 
sions for a required furnace volume 
would be influenced somewhat by the 
arrangement of boiler and heat recov- 
ery equipment but on the whole can 
be shaped more or less at will to fit 
building conditions. 


Question No. 343 
He Wants Definitions 
of Utility Terms 


WITH SO MANY large power com- 
panies tied together these days, a fel- 
low. needs a dictionary written espe- 
cially for the trade to understand 
some of this new power engineering 
language he hears. Terms like “firm 
capacity,” ‘‘relay capacity,’ “re- 
served short-term capacity,” “unre- 
served short-term capacity” are a 
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STARTER 
SWITCH 


3 HP MOTOR "B" 


Re-design by Eversz 

PUT FLOAT switches in control cir- 
cuits as shown, thus reducing electric 
load on them. 

Remove interlock connection on 
each starter or use “two wire connec- 
tions” if so marked on starter. 


Be sure to “phase out” lines unless 
dotted wiring is used. If used, remove 
regular jumper at “x.” 

Manual switch can be used or not, 
although I would depend on the float 
switch. 

Double-pole switch will change 
pumps at will; down puts A on Hill 
tank; up puts A on Reservoir. 
Inglewood, Calif. H. M. Eversz 


Answer No. 323 


Steam Engine Questions 
Calculations for Engine 
Flywheel by Moulton 

THE BEST way to explain the method 
of finding the weight and diameter of 
a flywheel is to take an actual ex- 
ample. 

An 18 by 36 engine running at 80 
rpm rates 150 hp with 40 lb mep, but 
will deliver 200 hp with 100 Ib gage 
pressure. Now let’s assume that this 
engine has no flywheel so we will de- 
sign one for it. 

First we want to know how big a 
wheel we want. Naturally we want 
it as big in diameter as we can have 
it because that means we can build 
it with the least weight. We know 
that the inertia effect of a flywheel 
varies directly as the weight and as 
the square of the velocity. That 
means if we double the weight we 
double the inertia effect while dou- 
bling the velocity increases it 4 times. 

Also we must consider the type of 
wheel we need. In this case we must 
have a belt wheel with a face wide 
enough to carry a belt capable of 
transmitting the full power of the 
engine at 100 per cent overload with- 
out severe slipping. This type of 
wheel is usually a split wheel made 
in 2 sections, because it is much 
easier to cast a wheel this way and it 
is easier to handle when installing 
than a solid one. Besides, it is not 
subject to so severe shrinkage stresses 
and distortion that cause difficulties 
in construction. 

The mean safe rim speed for a 
wheel of this type is 3550 ft per min, 
which allows us a diameter of 3550 
+ (3.1416 < 80) = 14.13, say 14 ft. 
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Diagram by H. M. 
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Next we want to know how wide 
the rim face will be. This will de- 
pend upon the width of the belt. Good 
practice allows about 9.7 hp per inch 
width for a 3-ply leather belt running 
3550 ft per min. Then our belt will 
be 300 — 9.7 = 30.93 in., say 31 in. 
In order to have a margin of face for 
the belt we will make the rim 32 in. 
wide. 


We now have the diameter, the 
width of belt, the width of wheel face 
and the allowable rim speed (this can 
be exceeded by about 10 per cent 
without danger as there is usually a 
wide margin of safety in the design 
of the wheel). Perhaps the accom- 
panying energy diagram will show 
graphically the function of the fly- 
wheel in relation to the work done in 
the cylinder. 

This diagram, starting at the dead 
center position, shows what takes 
place in the engine cylinder at 10- 
degree intervals around the crank 
circle during 2 strokes or 1 revolu- 
tion of the engine. Directly under the 
crank circle are 2 indicator cards— 
1 crank and, 1 head end. Directly 
above it is an energy graph plotted 
from the energy scale, through points 
projected from indicator cards up 
through points on crank circle. 

The value of the curve at any point 
is equal to the area of the piston 
times the pressure at point taken 
times sine of crank angle. The solid 
black area shows the energy that has 
to be taken in and given out during 
the stroke. 


@e0n s00 


Flywheel energy diagram by Albert 
H. Moulton 


Before calculating the weight of a 
flywheel necessary to maintain a cer- 
tain speed variation we must know 
just how much energy we have to 
deal with. The engine horse power is 
200, 1 horse power — 33,000 ft lb of 
work per minute or 550 ft lb per sec. 
The total energy required is 550 x 
200 or 110,000 ft lb per sec. As a 
minute is too large a unit of time in 
which to measure the stroke of an 
engine we will from now on, measure 
time in second and fractions of sec- 
onds. The average turning effect on 
the crank is 9000 Ib. 

As the energy required is 110,000 
ft lb per sec, the amount of stored 
energy is 110,000—9000 or 101,000 ft 
lb per sec for % sec it will be % of 
101,000 or 25,250; say 25,000 ft lb per 
sec. This is the excess energy to be 
used in calculating the weight. We 
have taken the normal speed as 80 
rpm or 1.33 rps; at 81.6 rpm it is 
1.36 rps. 

In designing a flywheel, we must 
remember that engine speed is never 
exactly steady. When we say that an 
engine runs at a certain speed, we 
mean its speed at its normal rated 
load under conditions for which it 
was designed. And as we all know, 
a flywheel cannot absorb or give out 
energy except by an increase or de- 
crease of speed. We also, know that 
the ordinary steam engine governor 
cannot change its position except by 
a change of speed and is always be- 
hind the change and never ahead of 
it. Therefore there must always be a 
variation of speed and it is this speed 
variation that we have to deal with 
in designing a flywheel. 

Next we want to know the weight 
of the wheel. This depends on the 
excess energy, the fluctuation factor 
and the rim velocity in feet per sec. 
The fluctuation factor depends on the 
allowable speed variation. For an 
engine driving mill machinery, a good 
average is 0.02 or 2 per cent between 
no load and full load. 

The fluctuation factor 

Ni—N _ 81.6 — 80 
N a 80 
= 0.02 or 2 per cent 
The weight is found by the formula 
w= wXg _ 25000 x 32.2 
VSG > Fast? 
= 11,500 where 

W= Weight of rim in Ib 

Ww = excess energy stored and re- 

stored in rim 

¢ — 322 

v = mean rim velocity feet per sec 

k = fluctuation factor 

The kinetic energy of rim at 81.6 
rpm or 1.36 rps is found by formula: 
KE = 1 WV’ _ 11,500 x 3600 
“ae "See Seen 64.4 
= 642,800 

At 80 rpm or 1.33 rps 

11,500 « 3441 
te ae 644 = 614,400 

Where K. E. = kinetic energy of 
wheel; W = weight of rim lbs; 2 g 
= 64.4, 











The difference — 642,800 — 614,400 
= 28,400 ft lb. 

Now as a check on our calculations 
let’s take an example. How much 
will our flywheel speed up if the 
200-hp load is suddenly thrown off, 
Let’s assume that this occurs right 
after cut-off, the energy admitted to 
cylinder as steam was 110,000 ft lb 
per sec. At 80 rpm, 1 revolution is 
completed in % second, stroke takes 
¥% of % or % second. Then as cut- 
off 4% stroke, the expansion will con- 
tinue until release or a little before 
the end of the stroke, but for all 
practical purposes we can say % of 
stroke, the amount of energy to be 
absorbed by wheel is % of % or % of 
110,000 which is 27,500 ft Ib. 

The acceleration in feet per second 
per second is expressed by the for- 


mula: 
Fg 27,500 X 32.2 _ 
A= w 11,500 sais 
Where a=acceleration in ft per 
sec. per sec. 
F = accelerating force in lb 
e322 
W =weight of fly wheel rim 
As the increase in speed is 77 ft for 
each second the increase in feet per 
second will be 77-4 or 19+ ft per 
sec. The increase in rps will be 
al 19 
- * — = 0.108 rps. 
4 44 
The speed will then be 1.33 + 0.108 
= 1.438 rps or 1.4388 « 60 = 86.28 
86.28 — 80 


rpm an increase of —— x 





100 or 7.8 per cent. 

This gives a rim speed of 86.28 < 
44 = 3796 ft per min well within the 
safe limits. 

Pittsfield, Mass. ALBERT H. MOULTON 


Answer No. 328 
Why Greater Pressure 
with Live Steam Than 


with Exhaust Steam? 


Comments from McKay 

THERE IS A very important ques- 
tion here to be answered first. Is the 
heating system kept on in the build- 


ing the same number of hours each. 


day, whether using live or exhaust 
steam? 

I have known of plants, having en- 
gines and using the exhaust steam, 
that kept the heating on 24 hr a day; 
but when purchasing live steam for 
heating, it would be kept.on only the 
actual number of hours needed. In 
the latter case, it will take the steam 
through the reducing valve a long 
time to get the building heated suffi- 
ciently, so a back pressure will build 


_up in the steam lines with the same 


pressure at the vacuum pump. 

I understand from the question that 
the building will heat better and have 
a back pressure on the system with 
exhaust steam, but will not do either 
when using live steam. 

In regards to the returns and 
amount of vacuum, I would not want 
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a higher vacuum in this case, but 
rather the least vacuum I could carry 
and not have any water pounding or 
noise in the return system. This re- 
turn pressure will depend on the re- 
turn piping layout. If all the returns 
will run to the vacuum pump, carry 
as low as zero pounds pressure. 

Another thing, is, most reducing 
valve manufacturers do not recom- 
mend so large a pressure drop as you 
are operating on—that is, 120 psig to 
3 psig—for the valves generally may 
make a lot of noise and the wire 
drawing on low steam consumption 
is great. The low-pressure steam will 
be superheated as it leaves the pres- 
sure-reducing valve and will not give 
up its heat as readily as exhaust 
steam until it has lost its superheat. 
This will depend on the insulation on 
the pipe; the better the insulation, 
the longer the superheat will stay 
in the steam. This superheat will also 
have a bad effect on the radiator 
traps. 

Not knowing the amount of steam 
the engine is using, it would be a 
guess as to whether a 2-in. pressure 
reducing valve is large enough. I 
would guess it might do the heating 
if the heating system is kept on 24 
hr a day. It is not too large in your 
climate. 

Washington 18, D. C. 


Answer No. 330 


Will Water Treatment 
Pay on These Heat 


Exchangers? 
Unless Water Is to Be Re-used, 
It Won't, Says Slavinsky 

FROM MY OWN experience in water 
treatment, unless the water can be 
re-used over and over again, I would 
say that the treatment would be too 
costly. As long at the water-cooling 
system is such that the water can be 
cooled and recirculated again, the 
system warrants treatment, but as 
long as the cooling water will go to 
waste, then it would require a con- 
siderable amount of chemicals to 
maintain a uniform concentration. Of 
course, ‘when the system is shut down 
and it is desired to leave the water 
in the system without draining to 
sewer, it would be best to treat the 
water. 
Ridgefield, N. J. J. F. SLAVINSKY 


Answer No. 332 
Heating and Purifying 
Swimming Pool Water 


Use a Heater and Overhaul Filter 

THE MOST economical method of 
heating the water in the pool de- 
scribed by R. N. B. would be through 
steam coils. Assuming that no ex- 
haust steam is available then it will 
be necessary to use live steam. The 
best way to use this live steam would 
be through .a temperature control 
thermostatic valve. By this means he 
can set the valve controls for any 
desired temperature and, once the 


C. McKay 





water reaches the temperature de- 
sired, the thermostatic valve will shut 
off the steam to the heating coils in 
the pool. The condensed steam in the 
coils can be returned to the feed- 
water heater, then back to the boiler 
itself. In that way he will have less 
makeup water to use. 

As for the filtering of the water, I 
would suggest he consult one of the 
filter manufacturers. The filter he 
now uses is probably undersized. 
Most of the filters used by the neigh- 
borhood swimming pools in this vicin- 
ity are a type that filter the water 
continuously, calculated to filter the 
complete pool of water within 24 hrs. 
Not only does the water get a com- 
plete filtering every 24 hr, but the 
bacteria count in the water is con- 
trolled by the addition of chlorine. 
All the pools in this part of the state 
are equipped with a chlorinator to 
hold down the bacteria count. The 
bacteria cannot be filtered entirely 
by a filter. Power PLANT ENGINEER- 
ING has reputable advertisers who 
will be only too. glad to furnish 
R. N. B. with the literature on the 
heat control valves and filtering 
equipment that needed to solve his 
problem. (Lists of these have been 
sent.—Ed.) 
Ridgefield, N. J. 


Answer No. 334 
First He Wants the Steam 
Dry, Then He Wants It 


Wet—from Same Boiler 
How Maguire Handled This Problem 

YOUR PROBLEM is a common one in 
dry cleaning plants. My first station- 
ary plant after leaving the Marine 
service was a dry cleaning plant and 
one of the first things the boss told 
me was not to pay any attention to 
the men pressers, because they would 
drive me nuts complaining about the 
steam—it was either too dry or was 
too wet. But as time went on I found 
that they were right; the steam was 
either too dry or too wet some days, 
depending on the weather. 

My first try at solving the prob- 
lem was to raise the level of the 
water in the boiler to make the 
steam wet and lower it to make it 
dry. This was a help, but when we 
got steam electric irons it made them 
drop water at times and I had to 
stop raising of boiler level. 


J. F. SLAVINSKY 


At this time a change in plant 
layout was made and I installed a 
separate return line for the pressing 
machines, with one large trap and 
a throttling valve by-pass. When 
the pressing machines gave off wet 
steam, due to the change in at- 
mospheric conditions, I opened the 
by-pass valve far enough to give 
the desired results. When the steam 
was too dry, I closed the by-pass 
valve and let the trap handle the 
returns. If the steam was still too 
dry, I shut the trap off and opened 
the by-pass just enough to keep the 
steam the right wetness for good 
pressing. 

As this method of getting dry and 
wet steam is sometimes wasteful, 
to overcome it a closed feedwater 
heater was bought and all the re- 
turns, after passing through the 
traps, were led through this heater, 
plus the by-pass. In our case the 
heater supplied the hot water for 
the plant and the makeup water for 
the boiler also. 


Whitley, Ontario W. D. MAGuIRE 


Smith Suggests Two Steam 
Drum Connections 

ATTACHED hereto is a sketch illus- 
trating two possible ways in which 
both dry and wet steam may be ob- 
tained from the same boiler. 


Arrangement No. 2 as illustrated 
will probably be found to be the most 
effective. 

I know that the arrangements illus- 
trated have been used successfully on 
smaller high pressure steam boilers 
and see no reason why they should 
not work on the largest type of boil- 
ers if properly applied. 

J.E.Y. does not state in his question 
the horsepower of the boiler in use. 

Obviously they should retain their 
present efficient trap system for re- 
turning condensate rather than to 
resort to the older, less - efficient 
method of condensate return that may 
have given them the wet steam they 
required. 

In either case, the methods sug- 
gested in the attached sketch require 
the running of an additional steam 
line to the equipment requiring wet 
steam, but this should not be objec- 
tionable if the objective they seek is 
obtained. 7 
Los Angeles, Calif. 

CHESTER C. SMITH 


ORY STEAM 





How Chester C. 
Smith would supply 
both wet and dry 
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ADJUST VALVES NO.1 AND 2 TO OBTAIN DESIRED. DEGREE OF MOISTURE IN STEAM 
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ATOMICS 


Bikini Atomic Bomb 
Sinks 5 Ships, Wrecks 6, Damages 25 


Without Hitting Any of Them 


If you have any doubts about the effectiveness and success of Test Able, 
Operation Crossroads—the first atomic bomb test conducted by Joint Army- 
Navy Task Force One on an array of 72 Naval vessels at Bikini Lagoon, 
July 1, 1946—those doubts should be dispelled by this on-the-spot report from 
our own observer on the U.S.S. Appalachian. He describes the blast, gives 
details of the damage, discusses effects of pressure and temperature he 
observed after inspection of target ships. He explains what the scientists 
mean when they talk about a temperature of 100,000,000 degrees. Effects of 
radiations on various objects and on test animals. Details of some of the 
test instruments used. Entire operation carried out with great precision 


By ANDREW W. KRAMER 


Managing Editor, POWER PLANT ENGINEERING 
Accredited Correspondent, Operation Crossroads 


I—The Blast: 
Aboard the U. S. 8. Appalachian, 
Monday, July 1, 1946 
EST ABLE is over. The first atomic 
bomb exploded over the array of 
73 naval craft anchored in Bikini 
Lagoon just 45 min ago. 


Fig. 1. 


It was a beautiful morning with 
only a few cumulus clouds in the sky. 
Fifteen minutes before “H” hour, 
planes could*be seen in the sky in the 
direction of the target area and they 
reported good visibility over the tar- 
get. 

At H hour minus 30 seconds, the 


A view of the atomic bomb cloud of smoke and flame, taken a few minutes 


after the blast from a navy patrol bomber flying just beyond range of the deadly 
explosion 


bomb was reported dropped and we 
received the order “goggles away.” 
These last 30 seconds seemed very 
long. It was almost impossible to 
see anything through the almost 
black glass and we were in utter 
darkness. 
The Blast : 

0900! There it was! A brilliant 
ball of light close to the horizon, 
which grew instantly into a semi- 
circle of slightly less intensity. At 
that instant we took the goggles off 
and there on the horizon we could 
see the great white hot mass of gas 
rising and from it there rose a great 
cloud of smoke. This rose rapidly 
and spread out. At 2% min after the 
blast this cloud was 3800 ft wide. 

At our distance of 18 miles from 
the blast we felt no heat effects 
from the blast and; when it came, 
about two minutes later, there was 
only a relatively weak audible blast. 
I felt only a slight pressure on the 
ear drums, nothing uncomfortable. 
One of the enlisted men who stood 
close to me reported a few minutes 
later, that he had looked directly at 
the blast with the naked eyes and 
that it had not affected his vision at 
all. It was bright, he said, but noth- 
ing uncomfortable. 


The Cloud 
In the meantime, the cloud rose 
rapidly. Seven minutes and 15 sec- 
onds after the blast it was 22,000 ft 
high and 8 min after, it was 30,100 


All photos courtesy Joint Army-Navy Task 
Force One. 


August, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 109 

















ot 
Fig. 2. One of the radar stations erected 


at Bikini Atoll as part of the elaborate con- 
trol and instrumentation of the bomb test 


ft high and 4400 ft wide. These esti- 
mates were made by one of our 
navigating officers using a sextent. 
Nine minutes after the blast the 
cloud was 38,000 ft. high and it was 
12,000 ft wide. 


During this time the color effects 
increased in intensity. For part of 
the time after the blast, the bulk of 
the great radioactive cloud was ob- 
scured by heavy cumulus clouds be- 
tween us and the target but then 
it blossomed out beautifully above 
them, dazzlingly white tinged with 
deep red and pink in the lower and 
central portions. It looked like a 
giant ice cream cone in which a 
little strawberry was mixed with 
vanilla. It rose as one great mass 
and leaned a little in the direction 
of the wind. The red color persisted 
for well over a half hour and then 
again, the cloud was obscured by 
cumulus clouds between us and the 
cloud. 


The outside effects being pretty 
well dissipated, I went down to the 
wardroom to watch the television 
screen. As I came in, a view of 
Bikini Lagoon was on the screen and 
we could see the ships lying at an- 
chor. One was listing heavily and 
seemed to be sinking. The water of 
the lagoon still seemed to be stirred 
up and the water was filled with 
floating objects, obviously stuff that 
had been swept off the decks of the 
ships. 

As I write, Admiral Blandy is 
making his first radio report and he 
says that the test was successful and 
that the bomb drop was very accu- 
rate. He also reports that the effi- 
ciency of the bomb was probably 
slightly less than that of the Naga- 
saki bomb. The observers on Ad- 
miral Blandy’s flagship report that 
the heat effects of the blast were 
very noticeable but this was not our 
experience. We were somewhat more 
distant from the blast but we felt no 
heat effects whatever. 

Together with the Mt. McKinley 
and the Panamint and the Blue 


Ridge, we are now just outside the 
lagoon and awaiting the signals from 
the radiological units before we will 
enter. Planes are flying directly over 
the target array, evidently taking 
samples and testing the degree of 
radioactivity. 

A report from topside indicated 
that the U. S. S. Independence, the 
airplane carrier, is the most seriously 
damaged. Her superstructure seems 
to be virtually torn away and all of 
the planes on her decks have been 
swept off. There is also a big piece 
torn away from her stern. The 
ships sunk are the APA-57, the 
U. S. 8. Gilliam, the APA-69, and the 
U. S. 8S. Carlisle. The destroyer Lam- 
son, a 1726-ton, 341-ft-long ship was 
capsized. 

There is a late report that both 
the Jap battleship Nagato and the 
German battleship Prince Eugen 
have been heavily damaged. This is 
surprising, if the report which ema- 
nated from the Mt. McKinley is true, 
because, the Prince Huigen was an- 


chored on the outer edge of the ar- 
ray; the Nagato was anchored close 
to the Nevada but earlier this morn- 
ing she appeared not greatly dam- 
aged. 

Evidently, the degree of radioac- 
tivity in the lagoon is not too high, 
otherwise, we should not be as close 
in as we are just now. We are at 
the entrance of the lagoon and from 
the deck a few minutes ago I could 
see the drone boats going back and 
forth across the water. 

At 1335 (1:35 p. m.) the latest es- 
timate of damage is as follows: De- 
stroyer Lamson capsized and the 
transports Gilliam and Carlisle sunk. 
Heavy damage to the Skate, Inde- 
pendence, the latter now adrift and 
headed for the Nagato. Light to 
negligible damage to the Sakawa, 
Pensacola, Nagato, Nevada, Y0161 
and LCM-1. Fires took place aboard 
the destroyer Wilbur, the Sakawa, 
the Pensacola, the transport Brisco, 
Nevada, Saratoga and the Independ- 
ence, 


Fig. 3. Another view of the atomic bomb cloud a few minutes 
after the blast 


110 : August, 1946—POWER PLANT ENGINEERING—Chicago, II!. 





Rais 





Hi it 


co ot hh, oh eet UO 































































DD—Destroyer 
SS—Submarine LCI—Landing Craft 
B—Barge Infantry 


l1l—Effects of the Bikini 


Atomic Bomb 


On board the U. 8S. 8S. Appalachian, 
July 4, 1946 
HREE DAYS AFTER the atomic 
bomb dropped from a height of 
some 30,000 ft on the array of naval 
vessels anchored in Bikini lagoon, it 
becomes possible in a general way to 
evaluate the results of this first test. 
Curiously enough, the blast neither 
fulfilled the dire predictions of those 
who overemphasized the force of the 
bomb nor that of those who min- 
imized its power. It took a middle 
course: it did not sink the entire fleet 
of ships but it did considerable dam- 
age, considerably more than was evi- 
dent from preliminary surveys. 

This, of course, was expected by 
those who know something about the 
strength of ships, particularly naval 
vessels. Ships are strong, much 
stronger than land structures, be- 
cause, as has been indicated in these 
pages in earlier dispatches, ships are 
made to withstand the ceaseless force 
of the sea. Ships are made of steel— 
they are, in fact, girders and are 
tubular in form, one of the strongest 


Fig. 4. Approximate disposition of ships in target array at Bikini, Test Able, July 1, 1946 
LST—Landing Ship Tank Ng poner Craft Tank APA—Attack Transport 









'M*—Landing Craft 
Mechanized 


ARDG—Floating Drydock 


shapes known, and as such can with- 
stand forces far in excess of anything 
that land structures can be subjected 
to. It is not surprising, therefore, 
that out of the 73 vessels comprising 
the target array at Bikini, only five 
were sunk. 


The Full Score 
This fact, however, must not be 
construed to mean that the atomic 
bomb is relatively unimportant as a 
weapon against naval vessels. Con- 
sider—never, in the entire history of 
warfare, has a single bomb destroyed 
five ships in a single blast. Also con- 
sider that this bomb did not actually 
explode on a single ship. We don’t 
know exactly how high in the air it 
exploded but before the test it was 
Officially stated that it was to be 
detonated several hundred feet above 
the water and after the test, it was 
officially announced that the bomb 
exploded at the height it was planned 
to explode at. So the bomb exploded, 
probably, some 500 to 800 ft above 
the water. Yet it sank five ships. 
But it did much more than that. 
In addition to sinking the five ships, 
it virtually wrecked another, seri- 
ously damaged five more and did light 
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damage to half of the 73 vessels in 
the array. Keep in mind, a single 
bomb did all that. True, nearly all 
of these vessels could be put pack 
into service. Rear Admiral Solberg 
of the Bureau of Ships of the Navy 
Department, stated at a press confer- 
ence today that even the battered and 
burned carrier Independence whose 
entire superstructure was swept away 
could be repaired in a matter of 9 
months. As far as further action is 
concerned, these six badly damaged 
ships would have been out of action 
if this blast had occurred under battle 
conditions. So we can consider that 
this single blast put eleven ships 
out of action. 


No Ordinary Force 

No one who had the privilege of 
visiting the battleship Nevada last 
week before the blast and visiting her 
again today, as we did, could fail to 
be impressed by the enormous force 
that all but wrecked the superstruc- 
tures of this great battleship. One 
should see her stack, crushed like so 
much cardboard and her twisted and 
stove-in bulkheads above deck to un- 
derstand something of the force that 
did this. 

This was no ordinary force. It was 
something so far beyond that pro- 
duced by ordinary explosives that 
comparison becomes useless. The ex- 
German cruiser Prinz Eugen was an- 
chored about halfway between the 
center and the outer edge of the ar- 
ray, probably a distance of some 2000 
yards; yet, she was marked by whirls 
of blackened paint and had a wrecked 
wooden foremast. 

No official information is available 
as to where the bomb actually ex- 
ploded in the array but, from the 
shadows formed by the blast on vari- 
ous of the ships we had the privilege 
of visiting, and taking into considera- 
tion the location of the five ships that 
were sunk, it is quite obvious that the 
bomb landed at a point somewhere 
astern and on the starboard side of 
the Nevada and to the port and 
astern of the Independence. This was 
in the area where the ships were 
sunk. 

There has been much speculation 
among the newspaper representatives 
in this group as to the exact height 
and location of the point of detona- 
tion. Actually, the exact point doesn’t 
matter. Whether the bomb exploded 
500 yards or 1000 yards from the 
Nevada or the Independence is of 
less importance than the knowledge 
that five ships were sunk and six 
wrecked by a single blast. 

There has also been much specula- 
tion as to whether this bomb was as 
effective, that is as powerful, as the 
previous bombs exploded at Alama- 
gordo, Hiroshima and Nagasaki. 
From the fact that the mushroom of 
this burst did not rise to the height 
that the Nagasaki mushroom did it 
has been felt that this bomb was 
weaker than the others. Admiral 
Blandy has issued a statement to the 
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effect that this bomb was somewhat 
less powerful than the bomb which 
exploded over Nagasaki but more 
powerful than the bombs exploded at 
Hiroshima and Alamagordo. 

Pressure Developed by Blast 

One of the effects very noticeable 
in this blast is the very steep pressure 
front developed by the blast. A large 
number of diaphragm type of pres- 
sure gages were set up on all of the 
ships. These gages consist of a steel 
box with varying size holes in each 
of the six sides. These holes were 
covered with aluminum foil. The 
smaller the hole the more would be 
the pressure required to rupture the 
foil. In examining these gages after 
the blast it was found that in most 
cases the foil in the holes facing the 
blast were all ruptured while those 
just around the corner—only a few 
inches away—were intact, in fact in 
many instances they were pressed 
outwards, indicating a reduction of 
pressure on those sides. 

The pressure front also seems to 
have been very uniform. On the deck 
of the Nevada, for example, there 
were many delicate instruments, for 
example, fire control mechanisms con- 
taining many vacuum tubes. These 
mechanisms were not damaged at all, 
virtually none of the vacuum tubes 
were damaged; yet the entire deck 
on which this equipment was located, 
was depressed about 8 inches! This 
showed that there was not enough 
variation in pressure along the wave 
front to damage small parts but the 
pressure of the front as a whole was 
great enough to depress the entire 
deck of this battleship. 

Effects and Meaning of Temperature 

Much speculation has gone on in 
regard to the heat developed in the 
atomic bomb blast and the figure of 
100,000,000 degrees is much quoted. 
Reporters even were concerned 
whether that figure was in terms of 
Fahrenheit or Centigrade! As a mat- 
ter of fact, in evaluating the effects 
of the blast this figure can be dis- 
pensed with because, so far as the 
practical temperature effect on ma- 





terials is concerned, a much lower 
figure should be used. These millions 
of degrees are figures used by the 
nuclear physicists to denote the ab- 
solute energy of the particles in the 
fission reaction. 

When we speak of temperatures of 
hundreds of millions of degrees we 
refer to the energies of the individual 
atoms, not the temperature through- 
out the blast as a whole. The photo- 
graphs of the blast last Monday from 
the special photographic towers on 
Bikini Island show the diameter of 
the instantaneous flash to be some- 
thing on the order of a mile or more. 
Assuming that the energies of the 
individual atoms at the very center 
of the blast to be of the order of hun- 
dred million degrees, it must be ob- 
vious that this energy integrated 
throughout a sphere or hemisphere a 
mile or more in diameter will result 
in a temperature very much lower. 
Even at a distance of a few hundred 
yards from the center of the blast, 
the temperature of the flash probably 
is of the order of a few thousands of 
degrees. 

It must be remembered that when 
we speak of temperature we are re- 
ferring to the effect of radiant energy 
on matter. If there is no “matter” 
there can be no temperature. The 


‘heat and light which the earth re- 


ceives from the sun comes to us 
across some 92 million miles of space. 
In that space, temperature, has no 
significance. It is only when the elec- 
tromagnetic radiations from the sun 
encounter atoms of matter that we 
have what we refer to as heat or 
temperature. Temperature is a meas- 
ure of the molecular agitation of 
molecules and atoms; it has to do 
with the speed of particles. The aver- 
age speeds of the atoms and mole- 
cules of matter in ordinary states 
such as we are familiar with are 
relatively slow, even at temperatures 
of several thousands of degrees. In 
the fission of uranium, however, we 
are concerned with particles moving 
at speeds of tens of thousands of 
miles per second and if we express 


Fig. 5. Ships anchored in Bikini Atoll Lagoon, including both Joint Task Force One and target ships 
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these speeds in terms of temperature 
we get values of the order of millions 
of degrees. 

These high speed fission products, 
including the neutrons and electrons 
released in the process as well as the 
electromagnetic radiation represented 
by the loss of mass resulting from 
the fission, transfer their energies to 
the surrounding atoms, i.e., the atoms 
and molecules of air and the atoms 
of the material enclosing the bomb, 
and thus raise their temperature. 
Energy conversions only take place 
with a decrease of temperature anc 
so as this process of energy transfer 
continues from atom to atom, the 
temperature becomes lower. Even a 
relatively short distance from the cen- 
ter of the initial reaction, therefore, 
the temperatures that exist are prob- 
ably on the order of thousands of 
degrees rather than millions of de- 
grees. At the distances that even the 
nearest ships were from the center 
of the blast the temperatures were 
probably much lower still. 

; Electromagnetic Radiation 

The extremely high temperature 
inherent in the fission process of 
course lasts only a few millionths of 
a second. During that time, however, 
there is a burst of electromagnetic 
radiation—infrared, visible light, ul- 
traviolet, x-ray and gamma radiation. 
When this radiant energy passes 
through the atmosphere it suffers ab- 
sorption and thus heats the atmos- 
phere in its passage. No doubt, most 
of it is absorbed in this way, that is 
in heating the air. Some of it, how- 
ever, particularly the visible light, 
the infrared and portions of the ultra- 
violet frequencies get through and 
heat up the solid matter upon which 
it impinges. 

It is this electromagnetic radiation 
that is responsible for the scorching 
effect of the blast. It is extremely 
intense but its duration is so short 
that its effect is superficial. This was 
noted at Hiroshima and Nagasaki, 
where it was found that even a thin 
shirt was sufficient protection against 
burning the skin of the men and 
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women exposed to the direct flash. 
And it is reflected in the results of 
the Bikini test. On ships such as the 
Nevada and the Pensacola which 
were very close to the blast, the 
paint is seared and burned off the 
exposed surfaces but it is apparent 
that the penetration was very small. 


Blast Bends a Lamp 

An interesting effect was noted on 
the Prinz Eugen. There was an in- 
candescent lamp bulb mounted on the 
outside of one of the forward gun 
turrets, directly in line with the blast. 
This bulb was not broken, but it was 
deformed—bent in the direction of 
the blast. Evidently, the instanta- 
neous temperature was sufficiently 
high to cause the thin walls of the 
glass to become soft and so it became 
deformed. It would not have done 
this had the glass been thick but be- 
ing very thin it could absorb suffi- 
cient energy to partially melt. 

These facts concerning temperature 
and energy distribution are empha- 
sized here because there seems to be 
little understanding of them by the 
newspaper representatives who wit- 
nessed the tests. Because physicists 
have referred to million degree tem- 
peratures laymen are likely to as- 
sume that such temperatures exist 
throughout the entire volume of the 
luminous burst. Such, obviously is 
not the case. As far as the tempera- 
ture effect is concerned, it is evident 
that even a thin barrier of metal or 
wood or, in fact, any solid substance, 
would protect a person from burns. 

This, however, does not imply that 
such barriers would protect against 
radioactive effects. These are more 
penetrating through solid matter than 
the visible and ultraviolet portions of 
the spectrum. Even several inches of 
steel is not sufficient protection 
against the extremely penetrating 
gamma rays. This will be obvious 
when one considers that such rays are 
used in industry every day for the 
examination of steel forgings and 
castings. 

Effect on Animals 

The fact that at least 75 per cent 
of the animal population aboard the 
vessels in the target array survived 
does not mean that a considerable 
number of them will not die during 
the next few weeks because of the 
radioactive effect. Already, it has 
been found that the blood count of 
many of these animals is going down. 

The larger animals, the goats and 
the pigs, seem to have withstood the 
shock effect better than the smaller 
animals, the rats and mice. Since the 
chest structure of a goat is approxi- 
mately comparable to that of a hu- 
man being it follows that if there 
had been personnel aboard these ves- 
sels, many of them would have with- 
stood the shock in the same way. It 
is too early, of course, to draw any 
definite conclusions but from an early 
examination of the evidence, it is ap- 
parent that all the personnel that 
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Fig. 6. The U.S.S. Independence, shortly after the atom bomb explosion, bears little 
resemblance to the ship that entered Bikini Lagoon a few days earlier 


might have been on board even such 
ships as the Nevada, would not have 
been killed. 

In evaluating the results of the 
Bikini test it must be understood that 
the purpose of the test was to obtain 
data on the effect of an atomic bomb 
explosion on an array of naval ves- 
sels. It was not a question of sinking 
the entire fleet or even an appreciable 
proportion of it. What was wanted 
was test data—data in regard to pres- 
sures, temperature, radiation effects 
throughout the target area. Also, it 
was desired to know the biological 
effect of the blast on animals and 
plants and what effect, if any, on the 
geologic structure of the atoll. 

From this standpoint, there can be 
no doubt that the test was highly 
successful. Thousands of instruments 
were disposed throughout the area 
and when the readings of these in- 
struments are classified and analyzed. 
we will know a great deal more about 
the actual effect of atomic blast than 
we did before. 


Precision of Test 

Perhaps the most remarkable thing 
about this test was the precision with 
which the whole operation was car- 
ried out. The test was not only car- 
ried out on the first day it possibly 
could have been carried out, i.e., July 
1, but the bomb was detonated at the 


exact instant that it was planned to’ 


go off. The time had been set for 
0900 hours. The bomb exploded ex- 
actly at 9 o’clock, not one or two sec- 
onds before or after nine but exactly 
at 0900. And, it was detonated, with- 
out much doubt, within 1000 yards of 
the designated target, quite probably 
at about 500 yards. 

Furthermore, all other parts of the 
operation were carried out with sim- 
ilar precision. The drone planes were 
sent through the radioactive cloud 
just as had been planned and only 
one of these radio-controlled planes 
was lost. Something went wrong with 
the controls of this machine and it 


was lost in the ocean. One other 
drone went out of control temporarily 
but the pilot in the mother plane fol- 
lowed it some 55 miles out at sea and 
recovered it, bringing it back to Kwa- 
jalein along with the others. 

My own personal reaction to the 
test, at first was one of slight disap- 
pointment. At the distance of 18 
miles which the Appalachian, was 
from the blast, it was not as spec- 
tacular as most of us had expected. 
Yet, after having seen the evidence 
of what this blast did, I am much 
more impressed. It is quite obvious 
that no force like this has ever been 
produced by man. To think that a 
single bomb could sink five ships, 
wreck six and damage some 25 oth- 
ers, is almost beyond belief. 

Now, we are waiting for test Baker 
to be carried out. In this test, the 
bomb will be detonated in shallow 
water, that is just underneath the 
surface of Bikini lagoon. Nearly 
everybody expects .this to be more 
destructive than the test carried out 
last Monday in which the bomb was 
exploded in the air. 





Fig. 7. Sailors watching the atomic bomb 
cloud from a ship many miles away 
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Fig. 14 (above). This is a shop 
view of one of the turbine gen- 
erators. Both of the newly in- 












Eee turbine generators are rated 
at 20,000 kw, 80 per cent power fac- 


if R tor, and are 3600 rpm, 60 cycle Allis- 
* Chalmers machines generating 3 


phase current at 13,800 v. Shop as- 
sembly pictures of the first unit are 
shown in Fig. 14 and a section through 
the turbine is shown by Fig. 15. 
There are two rows of impulse blad- 
ing followed by 25 rows of reaction 
blading. In the first unit, the last ten 
rows are 13 per cent chrome and the 
other rows are “Cyclops” material. 
In the second unit, all reaction rows 
are 13 per cent chrome with ‘“Cy- 
clops” material used only in the two 
rows of impulse blading. 

The turbine design conditions are 
650 psi, 825 F at the throttle and 1% 
in. Hg at the exhaust with extraction 
at three points for normal feedwater 


' heating and provision for extraction 


at.a fourth high pressure point dur- 
ing light load operation to prevent 
water entering the economizer below 
250 F and to keep the pressure in the 
deaerating heater above atmospheric. 


- Additional steam may be extracted 
| from each turbine to heat 75,000 Ib 


per hr of foreign condensate, i.e., 
condensate from existing low pres- 
sure turbines receiving steam from 
the high pressure boilers through a 
pressure reducing and desuperheating 
station. 

Each generator will have a direct 
connected main and pilot exciter, in- 
tegral housing type surface air cool- 
ers and COz fire control apparatus. 

The units will be equipped with 
turning gear, individual Bowser lu- 
bricating oil purification systems, and 
two motor driven lubricating oil 
pumps in addition to the pump driven 
through gearing from the main tur- 
bine shaft, the separate steam driven 
pump and the two high pressure mo- 
tor driven pumps that are used to 
lift the main shaft off the bearings 
before starting the unit. 








stalled units are rated at 20,000 

kw, 80 per cent power factor ( 
and are 3,600 rpm, 60 cycle, Qo 
Allis-Chalmers machines which 

generate 3 phase current at 

13,800 v 
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Fig. 15 (right). This is a section 
through the No. 9 unit turbine. 
There are two rows of impulse 
blading followed by 25 rows of 
reaction blading. In this unit 
the last ten rows are 13 per 
cent chrome and other rows are 













“cyclops” material. “Cyclops” 








material is used in only two 
rows of impulse blading in the 
second unit 
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By W cE. Hophins, 


Mechanical Engine 


& Webster Engineering Corp. 


and 


er, Stone 


RS. Kibler, 


Chief Engineer, Central 
Illinois Electric & Gas Co. 


Part Il. In the first part of this article in the July issue, the authors described that 
part of the project involving the steam generating equipment. Now they describe 
the turbogenerators, condensing water and feedwater systems, electrical system 


In addition to the protection pro- 
vided by the four oil-actuated, non- 
return extraction valves against back 
flow of steam into the turbine, a 
solenoid operated pilot valve will be 
installed in the oil line to each non- 
return valve to protect the turbine 
against return of water from the 
feedwater heaters. 

The proposed operation of the plant 
as an isolated station has led to the 
use of the conventional atmospheric 
relief valve arrangement instead of 
the low vacuum trip apparatus now 
frequently accepted where ample ro- 
tating reserve capacity is available 
through electrical interconnection 
with other stations. 


Feedwater System 

The normal boiler feed supply for 
the high pressure boilers will be con- 
densate from the high pressure tur- 
bines supplemented by condensate 
from the existing low pressure plant. 
Emergency make-up will be treated 
river water. 

Fig. 16 shows a flow diagram of 
the principal steam and water lines 
for the entire plant and includes an 
approximate heat balance for a cold 
winter day after installation of the 
new boilers, Nos. 11 and 12, and the 
new turbine generators, Nos. 9 and 10. 
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Two motor driven and one steam 
turbine driven boiler feed pumps are 
being provided for the new boilers. 
The pumps are being furnished by 
the Worthington Pump and Machin- 
ery Corp. and will have 5 to 6 per 
cent chrome casings. The turbine 
driven pump will be stand-by for 
either motor driven pump and will 
automatically replace either pump 
upon lowering of pressure in the 
boiler feed header. Since the deaerat- 
ing heaters which supply the pumps 
operate at varying pressures depend- 
ing upon the turbine loads, it is nec- 
essary to have individual pump suc- 
tion leads. Fig. 17 shows the ar- 
rangement of electrically operated 
valves required to secure automatic 
selective operation. 

Continuous blowdown from the new 
boilers can be fed to the deaerating 
heaters to decrease the purity of the 
water handled by the boiler feed 
pumps. 

The boiler feed pumps and extrac- 
tion heaters are all designed for han- 
dling not only condensate from the 
new turbine generator units but also 
condensate that would likely be re- 
turned to the high pressure plant by 
the low pressure plant if a pressure 
reducing and desuperheating tie is 


580 
LB 


PUMP 


installed between the 650 lb and 250 
lb steam headers. , 

An unusual feature of the plant 
design is the location of the boiler 
feed pumps and extraction heaters in 
the turbine room instead of the boiler 
room because of the difficulties and 
cost that would be involved in run- 
ning turbine extraction leads under 
the railroad right-of-way to the boiler 
room. 

A condensate storage and transfer 
tank of a capacity equal to the water 
content of the largest boiler will be 
installed in the turbine room base- 
ment. This tank will serve as a surge 
tank in the transfer of condensate 
from the low pressure plant to the 
high pressure plant as indicated by 
the condensate flow diagram shown 
on Fig. 18. It will also receive drips 
and drains from the new turbine gen- 
erator units. The tank will have two 
compartments to facilitate cleaning 
without interrupting operation of the 
high pressure plant. 

Two small horizontal pumps will 
be provided alongside the tank for 
handling normal make-up to the 
deaerating heaters. Two larger ver- 
tical pumps will be installed on top 
of the tank for handling condensate 
transfer in greater quantities. 

The boiler feed regulators will be 
the Copes Flowmatic two 
element type and will be 

W013 located near the boiler room 
rhe operating floor for quick 
access. : 

Each turbine will exhaust 
into a 17,350 sq ft Allis- 
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water box surface condenser. 
Each condenser will be 
equipped with two motor 















































driven condensate pumps and 























a two stage, twin element air 
ejector. 
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Fig. 16. This flow diagram of the 
principal steam and water lines 
for the entire plant includes an 
approximate heat balance for a 
winter's day after installing the 
Nos. 11 and 12 boilers and the 
Nos. 9 and 10 turbine generators 
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Circulating water for the two con- 
densers will be provided by two ad- 
justable vane, vertical, motor driven, 
constant speed, Ingersoll-Rand axial 
flow, propeller type pumps. Each 
‘pump will have a rating of 20,000 
gpm at about 20 ft total dynamic 
head. The pump size was chosen so 
that each pump could supply the cir- 
culating water requirements of one 
of the main condensers. Reduced 
flow will be obtained through push 
button control of the adjustable vane 
settings for the many variations that 
will occur in the static head avail- 
able between the headrace and tail- 
race water levels. 

The pumps will be installed in an 
extension to the hydro plant as in- 
dicated on Fig. 3 (Part I of article). 
Two 36 in. steel pipe discharge lines 
will be carried on a pipe bridge 
across the tailrace and under the tur- 
bine room basement to the condens- 
ers. The condenser outlet lines will 
join in one 48 in. pipe that will dis- 
charge into the tailrace. 

Although circulating water will 
normally be obtained from the head- 
race, a large 48 in. by 96 in. iron 
gate has been provided in the pump 
intake chamber to permit use of wa- 
ter direct from the river in case the 
headrace were dewatered purposely 
for repair or unexpectedly due to 
breakage of the retaining #alls. 

An exceptional feature of the cool- 
ing water system is the arrangement 
shown on Fig. 19 for discharging the 
cooling water from the generator air 
coolers to the water treating plant 
instead of to waste as is normal 
practice. This arrangement is attrac- 
tive in this case despite the precau- 
tions that must be taken to protect 
the generator air coolers as the water 
treating plant demands are large 


Fig. 17. This drawing shows the arrangement of the 
electrically operated valves which are required to se- 


cure automatic selective operation 
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during the district heating season 
and the cooling water will be much 
cleaner than the present river water 
supply. At the start of the project a 
study was made as to whether con- 
densate, well water or strained river 
water should be used for the gen- 
erator air coolers. A Cuno self- 
cleaning type strainer has been de- 
veloped to handle 2000 gpm with a 
2 lb pressure drop and will be in- 
stalled with automatic stand-by serv- 
ice from the existing house service 
water system. 
Electrical System 

Generation is at 4000 v nominal 
for local distribution and at 13,800 v 
for feed to outlying substations. The 
two systems are tied together near 
the 13,800-v outdoor substation 
through two 8000 kva transformer 
banks. Due to the availability of the 


hydrogenerators, most of the station ‘ 


auxiliaries are motor driven. 13,800-v 
power is also available from a sub- 
station which has a tie line connec- 
tion to the lines of the Public Serv- 
ice Co. of Northern Ill. Fig. 20 shows 
a one line diagram for the Rockford 
Generating Station. 

Generator and feeder cables were 
routed to the outdoor 4-kv switch- 
yard and 13.8-kv switchyard through 
underground ducts which traversed 
the area to be covered by the exten- 
sion to the turbine room and there- 
fore had to be relocated temporarily 
during construction. A tunnel along 
the west wall of the turbine room 
will be the permanent location of 
cables, but during construction, the 
only space available was through the 
4-kv outdcor switchyard. Owing to 
congestion it was not feasible to in- 
stall more underground conduit in 
the yard and it was therefore deter- 
mined to build a wooden duct system 


on the ground, using plank top and 
bottom and board separators with a 
walk on top to provide space for 
operating disconnects, etc. 

This structure was erected one tier 
at a time as the cables were laid in, 
and fire protection was furnished by 
1% in. perforated water pipe installed 
near the structure for its entire 
length and connected through a valve 
to the water main. 

Considerable new underground con- 
duit has been installed to take gen- 
erator and feeder cables from the 
south end of the turbine room tunnel 
to the 13.8-kv switchyard and also to 
connect to the turbine room and 
boiler room station service switch- 
rooms. Ducts have also been pro- 
vided for 13.8-kv feeders, getting 
away toward the east. 

The control cables to the outdoor 
switchyards also ran underground in 
the path of the building extension 
and had to be relocated. This was 
accomplished by building a steel con- 
duit rack along the west wall at an 
elevation to bring it just under the 
switchboard gallery. This rack con- 
sisting of over 100—1% in. conduits 
was supported on the building col- 
umns in the existing building and 
had temporary cantilever supports 
from the 4 kv substation steel to the 
end of the extension with provision 
for fastening to the building columns 
after their erection. Beyond.the end 
wall, the conduits were carried on a 
steel support for a short distance and 
then turned down to enter the top of 
a manhole which was enlarged to 
take care of this entrance. 

The 13.8-kv outdoor substation was 
being outgrown and the existing 
equipment was inadequate to with- 
stand the short circuit stresses that 
would be possible with the increase 


Fig. 18. The condensate storage and transfer tank shown in this con- 
densate flow drawing has a capacity equal to the water content of the 


largest boiler. It will serve as a surge tank in the transfer of condensate 
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Scaling AN OIL-THROW PROBLEM 


SUN LUBRICANT... 





Stays On the Bearings and Off the Generator Coils; Bearing Temperatures Drop 10° 


A manufacturer found that the coils of his generators were being 
coated with a fine spray of oil leaking from the bearings. 


Serious injury to coils and a complete shutdown of the power plant 
could be possible if the situation were not remedied. 


A Sun Engineer studied the problem and suggested a “Job-Proved” Sun 
lubricant, one that had been used successfully on hundreds of bear- 
ings under similar operating conditions. 


The oil-throw problem was solved when this recommendation was 
adopted. Further investigation showed that bearing temperatures had 
dropped 10°F. As a result, Sun oils have been adopted for all ring- 
oiled motors and generators in this plant. 


For all types of power generating equipment— for Diesels, turbines, steam 
engines, or electrical units — “Job-Proved” Sun lubricants are highest 
assurance of long life and continuous operation. 


SUN OIL COMPANY Philadelphia 3, Pa. 


Sponsors of the Sunoco News-Voice of the Air—Lowell Thomas 
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Fig. 20. A one-line diagram of the electrical system at Rockford Station. Generation is at 4000 v nominal for local distribution and at 
13,800 v to feed to outlying substations. The two systems are tied together near the 13,800-v outdoor substation through two 8000 


in generating capacity. Steel was 
obtained for an extension to the sub- 
station structure and new equipment 
was purchased for the entire station. 
The buses in the extension are to be 
connected to the buses in the exist- 
ing structure by flexible connections 
which could be taken off to separate 
the two sections during changeover. 
The changeover is being made by (1) 
erecting and completely equipping 
the new extension structure, (2) tem- 
porarily transferring to positions on 
the new structure the generator leads 
and the outgoing feeders, (3) de- 
energizing and stripping the existing 
structure and installing permanently 
all new equipment, (4) connecting 
through the buses and reinstalling 
the incoming and outgoing circuits in 
their permanent locations. 

This substation uses the double bus 
arrangement with gang operated se- 
lector disconnecting switches and oil 
circuit breakers having an interrupt- 
ing rating of 1,000,000 kva. The sta- 
tion is also designed for a transfer 
bus, but the switches for this bus are 
not being installed at present. 

A new 13.8-kv control board is be- 
ing installed for the control of all 
new 13.8-kv generator and feeder 
circuits and will be extended later to 
care for existing 13.8 kv circuits. 

The existing station service load is 
carried by a transformer bank and 
440-v switchboard for the turbine 
room and a transformer bank and 
440-v switchboard for the boiler 
room, both transformer banks being 
fed from the 4000 v system. Two tie 
lines connect the switchboards which 
are arranged so that normally each 
switchboard and transformer bank 
carries approximately one-half the 
turbine room load and one-half the 
boiler room load with automatic 


kva transformer banks 


throwover in case of failure of one 
bank. 

The new station service load re- 
quires a new transformer and switch- 
board at the turbine room and a new 
transformer and switchboard for the 
boiler room. These transformers will 
be fed from the 13.8-kv system. The 
new switchboards are metalclad 440-v 
with sectionalized buses and draw- 
out type of air circuit breakers. 
There will be one emergency tieline 
connecting all station service switch- 
boards which will be fed by the ex- 
isting transformer bank at the tur- 
bine room which will have most of its 
present load transferred to the new 
turbine room switchboard. 

Loss of voltage on any section of 
bus on any station service switch- 
board will automatically cause that 
section to be disconnected from its 
usual source and connected to the 
tie bus. Re-establishment of the orig- 
inal connections will be done through 
manual operation after the trouble 
has been cleared. Loss of voltage on 
the tie line will cause its connections 
to be changed to another transformer. 

Differential protection is being pro- 
vided for the 13.8-kv substation and 
surge protection is being provided 
for the existing 15,000 kw 13.8-kv 
generator. 

Leeds & Northrup multiple point, 
Micromax, electric thermocouple type 
instruments will be installed for re- 
cording gas, air, steam, water and 
oil temperatures, as well as con- 
densate conductivity and per cent 
COz in the boiler flue gases. Other 
instruments being furnished are— 
Cochrane electric type steam and wa- 
ter flow and pressure recorders, Bai- 
ley level recorders, Hays pointer type 
draft gages, Crosby pressure gages 
and Taylor & Weston thermometers. 


A central gage board will be pro- 
vided in the boiler room for both new 
boilers with provision for extension 
to include one existing boiler and a 
pressure reducing station tie between 
the high and low pressure plants. 
Similarly, a central gage board will 
be installed in the turbine room for 
both new turbines, the new remotely 
controlled circulating water pumps, 
and all high pressure boiler feed 
equipment. The boiler room gage 
board will be painted lettuce green 
while the turbine room gage board 
will be painted a deep ivory to har- 
monize with the turbine room color 
scheme. 

The power plant enlargement and 
modernization is being designed and 
constructed by Stone & Webster En- 
gineering Corp. 

Fig. 19. This drawing of the cooling water 

system shows the unusual arrangement for 

discharging the cooling water from the 

generator air coolers to the water treating 
plant instead of to the waste 
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EDWARD 


Boiler blow-off valves take 
real punishment. Wide and 
rapid variations in tempera- 
ture and the abrasive action 
of scale blown through the 
valves are conditions prev- 
alent in blow-down service. 


Edward cast and forged steel 
blow-off valves are built to 
withstand these conditions — 
without bulky metal sections 
that add to weight and cost 
and distort in service and with- 
out additional special parts 
that complicate maintenance. 


Before you specify blow- 
down valves, investigate Ed- 
ward designs, and more impor- 
tant, the performance records 
of Edward blow-off valves in 


' all types of stations, 












































SIMPLICITY 


Few working parts 
to wear, easy dis- 
assembly, and wide 
interchangeability 
of parts add up to 
simple mainte- 
nance. 





an Edwai 


43 to look for 
n BLOW-OFF VALVE Design 


TIGHT CLOSURE 


Coefficients of expansion 

of materials are such that 

i 
a 

is still tight when cooled. 










Le 





PIPING FLEXIBILITY 





Edward straightway 
and angle designs 
can be combined to 
fit any space limita- 
tion. 


SLOW-OPENING 


Slow opening design 
eliminates damaging 
shock to piping when 
valve is operated. 








EASY 
REPACKING 


Pressure tested back- 
seats, large stuffing 
boxes and bolted 
land make repack- 
ng easy, 











Smooth internal 
contours permit 
free passage for 
sediment and scale 
without clogging 
or eroding pa 








LONG 
LIFE 


For nearly three de- 
cades these Edward 
blow-off valves 
have been in con- 
tinuous service in a 
Chicago plant. A 
typical case. 
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WHY DESIGN DETAILS ARE IMPORTANT 


in Motorized Control Valves 


Part I—This is a comprehensive analysis of the design of moiorized control valves 
of the sliding-stem type. It provides operators with all the information necessary to 
properly select these valves for any type of service. The author considers both the 
power unit and the control valve itself. In this part of the article the power unit is 
discussed, showing how its design affects proper operation of a control system. The 


a. the motorized valve 
assembly discussed here com- 
prises: (1) a power unit which is 
operated by the controller to position 
a sliding stem in accordance with 
the controlled variable (temperature, 
pressure, etc.), and (2) the control 
valve containing a variable opening 
which will regulate the control agent 
(steam, gas, etc.) in accordance with 
the valve stem position. The two 
units, usually with a stuffing box be- 
tween, to seal the control agent in 
the valve body, make up an assembly 
such as shown in Fig. la or 1b for 
typical electrical and pneumatic 
types. 
The Power Unit 

Power units of either the electric 
or pneumatic type fall into two clas- 
sifications according to the type of 
controller used, namely: (1) two- 
position or on-off, and (2) propor- 
tional (throttling) with or without 
floating action (automatic reset). For 
proper operation of the valve, either 
class must provide ample power and 
proper lift. In addition units for pro- 
portional control valves should main- 
-tain a substantially linear relation 






CONTROL 
VALVE 


control valve itself will be considered in Part II to be presented in the next issue 


By S. D. Ross Engineer, Brown Instrument Co., Div. of Minneapolis-Honeywell Regulator Co. 


between stem travel and pen move- 
ment of the controller. 


Basic Operating Principles 

Electric power units generally com- 
prise an integral housing containing 
the motor proper and a gear reduc- 
tion unit to amplify the torque. For 
two-position control the motor is 
energized through a high or low con- 
tact in the controller to rotate the 
motor shaft to one of two extreme 
positions of travel. For proportional 
control the motor is operated through 
a slidewire or other balancing circuit, 
so that, within the proportional band 
(throttling range), each position of 
the instrument pen has a correspond- 
ing angular position of the motor or 
gear shift. 

By means of a cam or other link- 
age, rotary motion of the gears is 
converted into linear motion of an 
output shaft connected to the valve 
stem. Several timings for full travel 
are usually available with these mo- 
tors—such as 15 or 30 seconds, or 
longer—to suit the application. 

The pneumatic power unit or dia- 
phragm motor, one type of which is 


Fig. 1—Left. Typ- 
ical electric and 
pneumatic globe 
type valve as- 
semblies, a. elec- 
tric, b. pneu- 
matic 


Fig. 2— Right. | 
Typical dia-. 
phragm motor 
valve for propor- 
tional control 
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DIAPHRAGM PLATE 


illustrated in Fig. 2, has a flexible 
diaphragm with a _pressure-tight 
chamber on one side to which air 
output of the controller is connected. 
On the other side of the diaphragm 
is placed a compression spring as- 
sembly. A rod rigidly fastened to the 
metal plate under the diaphragm is 
directly connected to the valve stem. 

Air pressure applied on the top of 
the diaphragm creates a downward 
force (diaphragm force) equal to the 
product of air pressure multiplied by 
the area of the diaphragm. As the 
diaphragm moves downward, the 
spring further compresses and cre- 
ates an opposing upward force (spring 
force) which, when equal to the 
downward force, results in a_ bal- 
anced position of the diaphragm and, 
consequently, a balanced position of 
the valve stem. 

For proportional control, this ar- 


rangement provides intermediate po- - 


sitioning of the valve stem for each 
value of controlled air pressure within 
the proportional band (throttling 
range) of the controller. For two- 
position control the same arrange- 
ment is used. In this case, however, 
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Trim, Modern CABINETROL Cuts Installation Time and Cost 


Rambling, space-taking racks are a thing of the past. 
Control in the modern plant is compact, centralized 
G-E Cabinetrol. It’s attractive in design, safe to operate, 
and it costs no more! 

Cabinetrol saves installation time and expense because 
it’s a single, self-supporting unit. No cumbersome 
frames—no cluttered walls. Just one attractive, all- 
metal unit that will greatly enhance the appearance of 
your mill. 

The savings in installation cost that you get with 
Cabinetrol usually far outweigh its higher original cost. 
Only two operations are necessary—placing the unit in 
the designated location and connecting external power, 
motor, and control leads. 


I'S PRE-ENGINEERED 


Cabinetrol is based’ on the use of standard enclosures 
equipped with the right combination of standard con- 
trol devices. Each unit is pre-engineered to meet your 
specific requirements. All starters and accessory equip- 
ment necessary to your application are incorporated in 
the Cabinetrol unit before it is shipped. 


PROTECTS YOUR OPERATORS 


Because metal-enclosed Cabinetrol is completely 
deadfront, it offers your operators and servicemen 
maximum protection. Each motor control is installed 
in an individual sheet-steel compartment with an inter- 
locking door. Operating mechanisms for motor- 
circuit switches and air circuit-breakers are available 
from the front of the panel. 


LET US HELP YOU equip your plant with co-ordinated 
control. We’ll be glad to work with you now—to pro- 
vide a Cabinetrol system specially engineered for your 
plant—and, if you desire, to help you fit Cabinetrol into 
your over-all plans. 

If you’d like more facts about Cabinetrol ask for 
Bulletin GEA-3856. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


G-E INDUSTRIAL CONTROL 
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controlled air pressure is either at a 
maximum or minimum value to posi- 
tion the valve stem in one of the two 
extreme positions of travel. 


Power 


In order to position the valve stem 
as demanded by the controller, the 
power unit must be capable of over- 
coming the forces of: (1) friction op- 
posing motion of the valve stem and 
(2) thrust on the valve plug caused 
by pressure of the fluid flowing 


through the valve. These forces have ° 


their source chiefly in the stuffing 
box or the valve body and vary 
widely with the application. 

The power unit is chosen to meet 
the most unfavorable combination of 
these forces. It is for this reason 
that the units are available in a num- 
ber of sizes with different power rat- 
ings. Although valve assemblies are 
usually supplied with one size motor 
for several consecutive valve sizes, 
the power units are interchangeable 
so that if the application requires it 
a larger unit can be supplied in place 
of the standard size. 

For proportional control the ability 
of the power unit to overcome fric- 
tion and valve stem thrust in order 
to establish a new stem position, as 
demanded by the controller, will af- 
fect the closeness of control obtain- 
able. With electric motors, the small- 
est change in the measured variable 
which will cause motion of the motor 
results in a considerable force acting 
on the valve stem. 

The diaphragm motor, having the 
diaphragm force balanced by the 
spring force, however, has only the 
force available due to the change in 
controller air pressure which is pro- 
portional to the change in the con- 
trolled variable. This consideration 
emphasizes the importance of fur- 
nishing the diaphragm motor to suit 
the application. : 

Where a large amount of friction 
or valve thrust appears likely in the 
valve application and close propor- 
tional control is desired, the use of a 
valve positioner is always recom- 
mended with a diaphragm motor. 
Fundamentally, this device comprises 
an auxiliary air pilot system which 
either applies full air pressure (usu- 
ally 15 or 30 psi) on the valve dia- 
phragm, or exhausts air from the 
diaphragm until the valve stem is po- 
sitioned as called for by the con- 
troller output pressure. Small changes 
in controller output pressure thereby 
cause maximum force to overcome 
resistance to repositioning of the 
valve stem. With this device posi- 
tioning down to thousandths of an 
inch of movement is possible. 

Use of the valve positioner with 
diaphragm motors is particularly ad- 
vantageous on large size valves, or 
where a wide proportional band ad- 
justment- of the controller is neces- 
sary. It has also found application 
for proportional control where accu- 


rate positioning of small valves with 
low lifts is required. 

A pneumatic control system incor- 
porating a valve positioner is more 
strictly analogous to the electric con- 
trol system. As in the pneumatic 
operation with valve positioner just 
described, the balancing means in the 
electric motor is generally connected 
directly to the output shaft and the 
motor is rotated in response to the 
controller action until the output 
shaft is correctly repositioned, in 
spite of stuffing box friction or other 
resistance to stem motion. 

Although the diaphragm motor may 
have some limitations not found in 
the electric motor for proportional 
control, this should not be interpreted 
to indicate definite superiority of the 
electric motor. The overall respon- 
siveness of the control systems must 
be considered. Practical design of the 
balancing means in the electric sys- 
tem, regardless of load on the motor, 
limits the maximum number of inter- 
mediate positions of the motor shaft 
within the proportional band. Dia- 
phragm motors under no load inher- 
ently provide three to four times the 
number of intermediate positions 
available from electric motors. 

Further, the diaphragm motor can 
be sized adequately for the amount 
of opposing stem forces found in 
many applications, so that the pneu- 
matic system still surpasses the elec- 
tric system in the number of interme- 
diate positions obtained. If used with 
a valve positioner, the diaphragm 
motor can provide as many as ten 
times the number of positions ob- 
tained from the electric system, in 
spite of relatively high opposing stem 
forces. 


Lift 

For two-position control, in which 
the power unit moves the valve stem 
to one of two limiting positions, it is 
obvious that only a small movement 
of the stem for full travel, or low 
lift, is required. The minimum lift 
permissible is the necessary move- 
ment of the valve plug to its open 
position where the plug does not re- 
strict the maximum flow as deter- 
mined by the port area. Lifts vary 
with the size of the valve, being in 
the nature of %-in. for a %-in. 
(S°P.T.) valve as compared to %-in. 
for an 8-in. valve. 

For proportional control the power 
unit must position the valve stem ac- 
curately at intermediate points be- 
tween the open and closed positions, 
so that a relatively “high lift” is re- 
quired. Here again the lift varies 
with the valve size. A %-in. valve 
for proportional control may have a 
lift of 7/16-in. as compared to 2-in. 
for an 8-in. valve. 

Various lifts are obtained in elec- 
tric motors by means of a cam or 
other linkage connected to the output 
shaft of the gear train. For either 
two-position control or proportional 
control, when valve stem movement 
is to be limited for a minimum or 
maximum flow instead of fully off or 
fully on, certain motor designs incor- 
porate adjustable limit switches to 
stop rotation of the motor shaft. Such 
switches also provide a second means 
of varying the lift. 

With diaphragm motors the lift is 
determined by: (1) the compression 
rate of the spring, in accordance with 
the desired lift and type of control 
required, and (2) travel stops within 
the diaphragm head casting, Fig. 2. 
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Fig. 3. Relationship of controlled air pressure and stem motion for two-position and 
proportional control 
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Enco Mechanical 
Atomizer Oil Burner 


Enco Steam Atomizing 
Oil Burner 







ing lever adjustments: 
establishes ignition spark; turns on oil, 

2] Retracts electrodes from oil flame vicinity. 

© Shuts off oil and retracts atomizer. 


carrying the full load. 


Fired Units. 





AUTOMATIC, RETRACTABLE OIL-ELECTRIC [ 
IGNITION SYSTEM 


When used as ignition for pulverized coal, this 
system permits remote control as per the follow- 


Introduces oil atomizer and electrodes to burner; 


By changing atomizer spray plate, this system ra Ys a . eee 75 West Street 
can be converted to full oil burning, capable of *-” = 


Write today for Bulletin OB-PC giving complete information on Enco 
Automatic Oil Electric Ignition Systems for use with Pulverized Coal 





ANGING FUEL 
No Worry to Users of 


te ¢ o OIL BURNERS with 


COAL FIRED UNITS 


Alternate shortage and abundance of specific fuels have little 
effect on the operation of power plants that are equipped with Enco. 
Oil Burners in combination with coal burning units. 


Changing from coal to oil — and back to coal —can be governed 
by fuel availability and comparative BTU costs. 


With Pulverized Coal Burners either Enco Mechanical or Steam 
Atomizers are used for ignition and entire load range. Bulletin 
OB-PC, giving complete details on use of Enco Oil Burners with 
Pulverized Coal will be sent on request, 


With Stoker or Hand Fired Units, this same combination can be 
made for partial or full loads, either for temporary or permanent 
application. Complete information on installations of this type will be 
sent on request. 















“THE ENGINEER COMPANY 








New York 6, N. Y.\_ 
d., 370 Rachel E., Montreal,  P 
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For two-position control, springs 
of relatively low compression rate are 
used, as contrasted to springs in dia- 
phragm motors for proportional con- 
trol. In two-position control the ac- 
tion of the spring is simply to provide 
sufficient initial compression to coun- 
teract the weight of the diaphragm 
plate assembly and to insure positive 
movement of the valve stem to the 
upper end of stroke. It is advan- 
tageous to reserve most of the force 
from the controlled air pressure for 
the lower end of stroke where the 
valve plug must be seated or un- 
seated against the maximum thrust 
of line pressure. The compression 
rate of the spring is selected there- 
fore so that only about 30 per cent 
of the air pressure range acts against 
spring resistance to provide full stem 
travel, with the remaining 70 per 
cent as reserve. 

For proportional control, the dia- 
phragm motor must provide position- 
ing of the valve stem at intermediate 
points of travel over as much of the 
controlled air pressure operating 
range as possible. The majority of 
diaphragm motor valves for such con- 
trol utilize the double-port valve body 
construction in which the effects of 
line pressure thrust are minimized. 
The reserve force at the lower end of 
stroke, therefore, can be relatively 
small. In general, the compression 
rate of the spring in this case is se- 
lected so that about 85 per cent of 
the air pressure range acts against 
spring resistance to: provide full stem 
travel, while 15 per cent is reserved 
for positive positioning at the lower 
end of stroke. 

In certain applications of diaphragm 
motor valves for proportional con- 
trol, it is desired to operate two 
valves from a single controller such 
that one valve is moved through its 
full travel over only a portion of the 
controlled air pressure range, and the 
other valve is moved through its full 
travel over another portion of the 
pressure range. Although such oper- 
ation can be accomplished by proper 
choice of the spring compression rate 
and amount of initial compression in 
each valve, the use of a valve posi- 
tioner with each valve is usually ad- 
vantageous. The latter method uti- 
lizes valves of standard spring ranges, 
involving only simple field adjust- 
ments in the positioners. It also 
permits changing the operating range 
of each valve and assures positive 
positioning, in spite of opposing forces 
of friction or line thrust. Such an 
arrangement is mandatory for split 
range operation of large size valves. 

The relationship between instru- 
ment controlled air and motion of the 
stem in diaphragm motors for two- 
position and proportional control is 
shown graphically in Fig. 3. Adjust- 
ment of the initial compression is 
made by means of a screw, such as 
shown in Fig. 2, which compresses 
the spring and increases the upward 
spring force holding the diaphragm 
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against the upper travel stops. It 
will be noted in Fig. 3 that the initial 
compression determines the value of 
controlled air pressure at which stem 
travel starts. With a spring of a 
given compression rate (indicated on 
the graph by the sloping line), end 
of travel will be reached a fixed in- 
crement of pressure above this value. 
If the initial compression is in- 
creased too greatly the final value of 
controlled air pressure necessary to 
provide complete travel may exceed 
the maximum air pressure obtainable 
from the controller. Full travel could 
not then be reached. This condition 
is shown by the dashed line starting 
with an initial compression of 6 psi 
instead of 2 psi. When the controlled 
air pressure reaches 15 psi, the stem 
has moved to only about 80 per cent 
of full travel. Further, the graph 
shows that increase of the initial 
compression decreases the reserve 
force at the upper end of travel. 


Stem Travel Versus Pen Movement 

For proportional control, the power 
unit acts as a relay to translate 
energy or valve positioning force cre- 
ated by the controller into respective 
stem travel. Proportional controllers 
are usually designed to provide es- 
sentially a linear relationship be- 
tween the instrument pen movement 
and the corresponding valve position- 
ing force. With a linear scale for the 
measured variable, this results in a 
constant rate of change of the posi- 
tioning force with change in meas- 
ured variable—a condition generally 
assumed when considering the con- 
troller operation. 

The change of stem position for 
a given pen movement will remain 
constant over the full stem travel. 
It does not necessarily follow, how- 
ever, that the desired relationship 
between the valve lift and the rate 
of flow should be linear. 

In electric - operated proportional 
controllers, linear change in valve 
positioning force with pen movement 
is maintained by use of a uniformed 
transmitting means for the propor- 
tional action. The electric motor must 
then translate this into correspond- 
ingly uniform rotation of the gear 
train. The cam or other linkage con- 
nection to the valve stem must in 
turn provide a constant rate of linear 
motion with rotation of the gears. 

With air-operated proportional con- 
trollers, the air pressure output in 
relation to pen movement is usually 
linear within plus or minus 4 per 
cent. In the absence of excessive fric- 
tion and stem thrust, the diaphragm 
motor has been shown to be basically 
suited to translate the controlled air 
pressure on the diaphragm into cor- 
responding valve stem positions on a 
linear basis. It will be noted, how- 
ever, that the effective diaphragm 
area and spring compression rate 
must be constant over the range of 
stem travel. . 

For maintenance of the desired 
linear relationship it is also necessary 
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to have consistent positioning of the 
valve stem for a given pen position, 
regardless of whether the position is 
the result of upscale or downscale 
movement of the pen. Any difference 
in this position is known as the hys- 
teresis of the control system. The 
chief source of this unfavorable ef- 
fect is friction in the stuffing box and 
valve stem thrust, not the controller 
or power unit itself. 

(Part II discussing the control valve 
will be presented in the next issue.) 


Boiler Scale Removal 
(Continued from page 77) 


water by steam injection prior to in- 
troducing the solvent is the preferred 
method. 

When a good source of water is not 
available for direct pumping into the 
boiler as outlined above, it will be 
necessary to dilute the concentrated 
solvent to the proper concentration 
before it is pumped into the boiler. 
Under such conditions tankage facili- 
ties must be available for properly 
mixing the solution. 

Figure 4 illustrates the pump cir- 
culation method. The overflow from 
the boiler is carried back to the pump 
location where it is collected in a 
suitable tank equipped with a drain 
going directly to the sewer. The pump 
suction should be so located that any 
solid materials carried over in the 
overflow will not be picked up by the 
pump to be circulated back through 
the boiler. 

Solution Heated by Direct Firing 

In extreme cases where no other 
source of heat is available, it may be 
necessary to obtain the proper tem- 
perature of the solution by direct fir- 
ing of the boiler. This should be done 
only as a last resort and only when 
very careful control of the tempera- 
ture can be maintained. In no case 
should a coal or wood fire be used, 
since accurate control of the flame 
cannot be maintained. An oil torch 
or gas burner is the only type of fir- 
ing that should ever be used for this 
method. 

At best this system is hazardous in 
that the maximum temperature al- 
lowed for the inhibitor may be easily 
exceeded because of local overheating 
of the metal before the true tempera- 
ture of the solution throughout the 
unit can be obtained. In no case 
should the flame be allowed to come 
directly in contact with any of the 
metal surface. If this method is used, 
it is advisable to have thermocouples 
installed on the front generating tube 
bank. The temperature should be 
checked continually on the outside of 
these tubes and the flame must be 
controlled to prevent the temperature 
from exceeding the maximum limit 
set for the inhibitor being used. 

While the above discussion refers 
mainly to the chemical cleaning of 
boilers, the chemicals and methods 
described are readily adapted to the 
cleaning of auxiliary equipment such 
as economizers and superheaters. 

















“I like the way they engineer ‘em” 


Men who design piping, and are 
therefore responsible for its efficient 
performance, safety and permanence, 
really appreciate the fine engineering 
that goes into WeldELLS —and all 
other Taylor Forge Welding Fittings. 

They like the reinforcement at the 
inner arc where bursting stress is 
greatest — the tangents that keep the 
weld away from high stresses caused 
by line movements due to expansion. 

They like the seamless construc- 
tion, dimensional accuracy and preci- 


ee 


TAYLOR FORGE 
General Offices & Works: Chicago, P.O. Box 485 ®@ 
Philadelphia Office: Broad Street Station Bldg. @ 


sion quarter-marked ends. They real- 
ize, too, that with WeldELLS they get 
not only a better job but also one 
which is likely to be less costly. 


Please note that each of the features 
listed opposite either provides better 
engineering or promotes convenience 
and economy. If you’ll consider them 
for just a moment we believe you'll 
see why almost everybody agrees that, 
of all welding elbows, WeldELLS 
alone “have everything.” 


a ie Sep 


& PIPE WORKS 
New York Office: 50 Church Street 
Los Angeles Office: Oviatt Bldg. 


August, 1946—POWER PLANT ENGINEERING—Chicago, |!I 











How to Get Efficient 
Operation & Economy 


in Piping Systems 
(Contiued from page 83) 


line. In larger steel lines a standard 
cast-iron sleeve is placed flush with 
the concrete wall, and the exposed 
pipe is calked therein. Cast-iron lines 
emerging from concrete are placed 
with the end of a bell flush with the 
face of the wall. 

Pipes passing through walls and 
floors are sleeved, with sleeves in 
floors extending 1 in. above the floor 
to permit floor washing without water 
spilling to the room below. Black 
steel pipe is used for sleeves, except 
where rust action would prove ob- 
jectionable, in which case galvanized 
sleeves are used. Piping systems are 
provided with drains at the low points 
to facilitate repairs and to drain 
water lines which are subject to freez- 
ing. A good designer always provides 
a closure piece in a piping system 
between two pieces of equipment 
where there are intervening flanged 
fittings or valves, instead of designing 
the system fitting to fitting. This is 
necessary because fittings and valves 
seldom are furnished to exact dimen- 
sions, and the closure piece takes up 
the inaccuracies in dimensions. Pipe 
lines are arranged to provide ade- 
quate access to machinery for inspec- 
tion and repair, and to perm‘t the 
removal of equipment without the 
necessity of dismantling large sec- 
tions of piping. Figure 6 is a good 
example of this. 

It is of prime importance in the 
design of a piping system to provide 
for the maximum ultimate require- 
ments. 

Analysis for Economy 

Next in importance to functional- 
ism in a piping system is that the 
design shall be economical. This fac- 
tor involves the proper selection of 
the material, type, and size of the 
various pipe, valves, and equipment. 
It is compounded from a great many 
elements, some of the more important 
of which are (1) expected life versus 


Fig. 5. Piping in oil-purification room in one of earlier 


plants 





cost, (2) higher pumping costs be- 
cause of reduced sizes versus smaller 
initial investment, and (3) increased 
operating conveniences and reduced 
maintenance expense versus the added 
cost for obtaining these features. If 
these three points are carefully evalu- 
ated in the design of each system, it 
is fairly certain that an economical 
design will result. 

From past experience and from 
technical data on the subject, the ex- 
pected life of a pipe or valve may be 
closely estimated. Obviously, the long- 
er life is more desirable, but it is 
necessary for the designer to balance 
the extra years of service against the 
added cost necessary to obtain it. 

The size of each pipe line, once the 
maximum flow is established, is al- 
most entirely a function of the pres- 
sure drop due to friction in the line. 
It is necessary to investigate each 
line for head loss, using the fric- 
tion characteristics for the fluid car- 
ried. Sizes of equipment connections 
should never be construed as indica- 
tive of proper pipe size. In most cases 
the size of pipe mains for water sys- 
tems is dictated by the flow necessary 
for fire protection. In evaluating 
pumping costs and pipe sizes, it must 
be remembered that station power is 
cheap in a hydro plant. On the other 
hand, most of the added cost of a 
larger size pipe is the material, itself, 
since the labor of installing each size 
line is practically the same. It is ad- 
visable not to have too many differ- 
ent sizes and kinds of pipe in a plant 
since this requires a larger stock of 
replacement parts for valves and 
specialties. 

The amount of money that should 
be spent for operating conveniences 
and reduced maintenance is largely 
determined by experience and judg- 
ment. A good many operating con- 
veniences may be had without extra 
cost if the systems are properly de- 
signed. Valves should be located so 
that their purpose is apparent at a 
glance, and they should be accessible, 
especially those required in an emer- 
gency, using chainwheels where neces- 
sary. There should be sufficient unions 

in screwed lines to facilitate dis- 






assembly. All waste and drain lines, 
especially those buried in concrete, 
should have cleanouts at strategic 
points. The practice of burying plumb- 
ing or other piping in walls should 
be avoided; it is much better to pro- 
vide access corridors behind the fix- 
tures for service and maintenance. 


Hangers, Supports and Expansion Joints 

In a well-designed piping system 
the weight of the pipe and its con- 
tents are always supported so that no 
stresses are transmitted to any of the 
valves or machinery. The stresses 
introduced in equipment in this man- 
ner, coupled with vibration, may 
eventually break the casting of a 
pump or valve. Standard commercial 
hangers are used where possible, as 
they are cheaper than designing spe- 
cial hangers for individual applica- 
tions. 

While the temperatures encount- 
ered in hydro-plant piping systems do 
not give rise to many expansion prob- 
lems, the long lengths of the lines in 
a multiunit plant do call for some 
expansion design. The Authority uses 
pipe bends and offsets, where pos- 
sible, in preference to guided slip 
joints with packing boxes. Sometimes, 
where vibration is coupled with ex- 
pansion in a pipe line, a corrugated 
type of joint‘is used. 


Painting 

All piping systems of the Authority, 
including all insulation, are painted 
for appearance, protection, and iden- 
tification, in accordance with a stand- 
ard color code. Each system has its 
own color, and this standard is main- 
tained throughout all the plants. The 
whole system is first painted with an 
aluminum paint, and identification is 
obtained by painting the periphery of 
flanges or by painting an occasional 
screwed elbow or tee, as the case may 
be, with the color of that particular 
system. If the length of line between 
these identification points is long, a 
narrow band is painted around the 
pipe at intervals. Arrows are some- 
times painted on pipe lines where the 
direction of flow is not evident at a 
glance. * 


Fig. 6. Piping in oil-purification room in a later plant, showing methods used 
to improve system as compared with that of Fig. 5 


, 
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SPREADER STOKER 
WATER COOLED FURNACE 


... an excellent combination for 


FUEL FLEXIBILITY 














0 The spreader stoker will burn an extremely wide 
- range of coals and coal sizes with little if any clinker 
“ formation, because of thin fuel bed and excellent air 
. distribution. Ash fusion temperature has little effect 
: on the performance of the stoker itself. Good combus- 
p tion is obtained with hourly heat releases per square 
S, foot of grate area of 250,000 to 500,000 B.T.U. with sta- 
A tionary and dumping grates and this rate can be in- 





creased with continuous cleaning grates. 


FURNACE DESIGN 
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‘ The critical factor in spreader stoker installations is 

d- furnace design. Water cooling is essential except for 

ts small installations and for boilers operating at low 

n- ratings. Furnace arches, if used, should also be water 

= cooled. 
is In good practice there is very little difference in fur- eee, 
of nace design for the various bituminous coals and L peaeter 
. sufficient volume to limit the heat release to a maxi- Waissaal 
ar mum of 35,000 B.T.U.’s per cubic foot per hour is ordi- 

en narily satisfactory. . 

Sa Modern furnace design also gives smokeless com- 

1e- bustion and fly ash is eliminated by including after 

he separators. 

, a 


The spreader stoker, water cooled furnace unit, prop- 
erly designed, insures freedom from clinker, tube and 
od wall slag. This combination affords a clean operating 











unit which will stay on the line for long periods of FAIRMONT COAL 
time at high efficiency and with low power and main- : 
tenance costs. 


Fairmont Coal will continue to be an excellent value in 
most markets for a great many years. Many utilities and 
industrials are using the characteristics of Fairmont Coal 


M AIL COUPON TOD AY in their fuel design specifications to insure proper fuel flexi- 


bility and low cost steam in their new plants. 





FAIRMONT COAL BUREAU, Chanin Bldg., 122 E. 42nd St., New York 17, N. Y. 


Write for Reference Bulletin No. 7 for complete details on Spreader Stoker Firing. Your request will 





automatically put your name on the Bureau’s mailing list. PPE 8-46 
NN hy ie a's Calg cnr CRRA Ry ne TRA ete AU 5 bs ans bc SAMs cy ovidn d ema o oll iui nes 
MI 5 on. 3 cago » GES ga Mane N Wu ue ea ual oes mace hry oa Bo BA Sse aes Oe oe ee 
rat io Sa gh. Vale cha een a eis yaa ae a 05d 0 Suigae Lids v dunes SOU v A eal. 
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ASME Meeting in Detroit 


ROM JUNE 17 TO 20, the Ameri- 

can Society of Mechanical Engi- 
neers held its semi-annual meeting in 
Detroit, Michigan, with the Engineer- 
ing Institute of Canada participating. 
Although the usual routine of society 
business and committee work kept 
many of those in attendance busy, 
the technical sessions were well pat- 
ronized and the discussion of de- 
velopments in the field indicated 
healthy progress is being made in the 
application to peace-time purposes of 
principles developed for war-time 
production. War secrets, with the ex- 
ception of those associated with the 
atomic bomb, are now being revealed, 
and industry may look forward to 
the use of many important develop- 
ments in materials and processes that 
came about during the war. 

Two sessions were devoted to power 
and two to fuels with papers and dis- 
cussions of special interest to engi- 
neers in the power plant field. Other 
sessions on oil and gas power, the 
gas turbine, heat transfer metals 
and other materials, fluid meters, 
automotive engineering and aviation 
were productive of many new ideas 
of interest pricipally to specialized 
industries. More general were ses- 
sions on management, product engi- 
neering, machine design, process in- 
dustries, education and training, ma- 
terials handling and the address at 
the various luncheons, dinners and 
the banquet. 

As customary the nominating com- 
mittee conducted hearings and re- 
ported the following as nominees for 
office in 1947, the election to be held 
by letter ballot of the entire ASME 
membership before September 24. 

For president: Eugene W. O’Brien, 
vice president of the W.-R. C. Smith 
Publishing Co., Atlanta, Ga. Mr. 
O’Brien was graduated from Brown 
University in 1919 with the degree 
of B.Sc in EE, received the SC.M. in 
1921 from Brown and in 1924 was 
awarded an ME degree from Yale. 
He was a member of the engineering 
faculty at Brown in 1922 and later at 
Sheffield Scientific School. He left 
Sheffield to join the engineering firm 
of Jenks and Ballou which position 
he left in 1927 to become editor of 
Southern Power Journal. 

For regional vice presidents: Alton 
C. Chick, Manufacturers Mutual Fire 
Insurance Co., Providence, R. I.; A. R. 
Mumford, Combustion Engineering 
Co., New York City; E. E. Williams, 
Duke Power Co., Charlotte, N. C.; 
T. S. McEwan, McClure, Hadden and 
Ortman, Inc., Chicago, Ill.; and Linn 
Helander, Kansas State College, Man- 
hattan, Kan. 

For directors: F. S. Blockall, Jr., 
Taft-Pierce Mfg. Co., Woonsocket, 
R. I.; B. V. E. Nordberg, Nordberg 
Mfg. Co., Milwaukee, Wis.; L. F. 
Moody, Princeton University, Prince- 
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ton, N. J.; and W. A. Carter, Detroit 
Edison Co., Detroit, Mich. 
Atomic Power 

Foremost among the topics of dis- 
cussion was the use of atomic power 
for civilian purposes. Speaking on 
“The Navy’s Interest in Nuclear 
Energy for Power Use,’ Rear Ad- 
miral Bowen said: 

“In case of another world conflict 
our chief hope of survival would be 
that industry be placed on an atomic- 
power basis just as rapidly as pos- 
sible. The Navy’s vigorous pursuance 
of atomic power will contribute mate- 
rially to this conversion in industry. 

“Under the Civilian Atomic Energy 
Commission, consistent with any in- 
ternational arrangements, and within 
the sphere of naval uses, the Navy 
hopes to take the lead in the develop- 
ment of atomic power. To do other- 
wise would be to neglect our duty 
grossly and to fail in discharging our 
responsibilities to our country. This 
development of power should proceed 
as rapidly as possible.” 

“The widespread utilization of nu- 
clear energy for peaceful industrial 
purposes is inevitable,” Senator Brien 
McMahon, (D. Conn.) Chairman of 
the Senate Special Committee on 
Atomic Energy, told his audience. 
“The question is, shall it come about 
in an orderly and evolutionary man- 
ner, one which will substitute new in- 
dustries as the old ones become obso- 
lete, one which will provide new jobs 
as the old ones are done with? Or 
shall it come about in an uncontrolled 
chaotic and revolutionary manner? 

“The intent of the McMahon Bill 
is not to restrict or retard develop- 
ment or utilization; its purpose is to 






bring about development and utiliza- 
tion, to give the people who invested 
billions of dollars in this project the 
dividends on their investment, but 
to do it in a manner which will make 
it a blessing rather than a curse be- 
cause of needless suffering and 
misery. The unlocking of the atom 
was a revolution. There can be no 
dispute about that. Now we must do 
something new in human history. We 
must police a revolution for the pro- 
tection of the people.” 

A. L. Baker of the Kellex Corp., 
New York, was another speaker. Alex 
D. Bailey, of Chicago, chairman of a 
committee of the ASME on nuclear 
energy, presided at this session of the 
meeting. 

At the banquet, General Jacob L. 
Devers was the principal speaker and 
chose as his subject America’s Se- 
curity. He named the following five 
essentials to its attainment: First, 
Americans must “put their own house 
in order,” practice teamwork, cease 
to regard America as “an inexhausti- 
ble wishing well” where good things 
come without effort. 

Second, this country must clarify 
its course of action in international 
affairs. 

Third, it must learn to understand 
other nations, “Suspicion and recrimi- 
nations” between the United States 
and Russia are due to such lack of 
understanding, General Devers said. 
Facts are essential to understanding, 
he said, and he urged “an intelligence 
system second to none.” 

Fourth, America must work for 
some form of world co-operation or 
government. 

Fifth, the armed forces must be 
maintained “at a level of strength 
and efficiency at which they can per- 
form any mission they may be given.” 

Another feature of the banquet was 


President Yarnall presenting certificate of honorary membership to William S. Knudson 
in the presence of J. W. Parker who read the citation 
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the presentation of Honorary Mem- 
bership: in the ASME to General 
Knudson by Dr. D. Robert Yarnall, 
president of the Society, in recogni- 
tion of his preeminent accomplish- 
ments in production. 


Power Sessions 

Sessions devoted to power are al- 
ways popular at ASME meetings and 
with four such excellent papers as 
were presented at the two sessions 
the interest was intense and the dis- 
cussion active. The papers with short 
summaries are given in the accom- 
panying listing. Mr. Smith’s paper on 
automatic air soot blowers cleared 
up many doubts in the minds of op- 
erators regarding the practicability of 
this rather new system, which is now 
being used in but a few large and 
important boilers. 

Likewise the application of spreader 
stokers to large boilers has not here- 
tofore been too numerous and engi- 
neers were given the report of Mr. 
Drabelle on his success in burning 
midwest coal on one of the largest 
units of this type. 

The practice of cleaning boilers with 
acid is old in principle but the suc- 
cess of its application has had to wait 
for chemists to develop solvents and 
methods that will assure thorough 
cleaning without danger of corrosion 
to boiler metal, as was explained by 
Mr. Powell. 

In the development of our hydro- 
electric resources, engineers have 
found it necessary to build steam 
plants as standby stations to be 
started quickly in case power service 
from the hydraulic plant should be 
interrupted for cause. Such plants 
are subjected to unusual conditions 
of fluctuating loads and it was to 
those problems that Mr. Kuhner di- 
rected the attention of his audience. 

Oil and Gas Power 

E. M. Fernald discussed gas-tur- 
bine patents, S. A. Tucker, European 
gas-turbine developments, P. R. Sid- 
ler,, recent Brown Boveri develop- 
ments, John Drake, power booster 
system for propeller drive gas tur- 
bines, A. J. Nerad, combustion and 
ignition in aircraft gas turbines, A. D. 
Hughes, the design and operation of 
some experimental high temperature 
gas turbine units, Norman L. Mochel, 
the metallurgical consideration of gas 
turbines, and F. Salzmann the regu- 
lation for thermal power plants em- 
ploying a closed cycle gas turbine. 


Papers of Particular Importance to 
Power Plant Engineers Presented 
at the Semi-Annual Meeting of the 
A.S.M.E. 
Burning Low Grade Midwestern Coals on 
Spreader Stokers with Continuous Ash Dis- 
charge at the Iowa Falls, lowa Generating 
Station of Central States Electric Co.—By 
John Drabelle 

The use of a spreader stoker with 
continuous ash discharge for firing a 
Combustion boiler rated at 125,000 
lb per hour, 420 psig-750 F, at super- 
heater outlet—in the Central States 


Electric Co.’s power station at Iowa 
Falls, Iowa, was described. Complete 
design data as to the furnace, water 
walls, the covection section of the 
boiler, superheater, air heater, forced 
and induced draft fans, cinder return 
system, overfired air system, combus- 
tion control and the stoker were given. 
The characteristics of the coals of 
Northern Illinois and Iowa fields were 
given, together with the operating re- 
sults obtained; experiences of this 
public utility company in the opera- 
tion of the unit were included, to- 
gether with comments of other opera- 
tors of similar equipment in central 
station service. A statement as to the 
conditions found in the furnace, con- 
vection section of the boiler, super- 
heater, air preheater, precipitator 
unit, fans and stoker was included. 
The inspection condition covers 6000 
hr of operation of the unit. 


Remarks on the Regulation Theory for 
Thermal Power Plants Employing a Closed 
Gas Cycle.—By F. Salzmann 

This paper dealt with the power 
regulation of gas turbine plants em- 
ploying a closed cycle according to 
the proposals of Ackeret and Keller. 
Theoretical calculations were shown 
in order to follow the non-stationary 
processes, which occur in the plant 
when changing load. It was demon- 
strated how the regulation means 
shall operate with respect to the spe- 
cific properties of the closed cycle for 
ensuring a quick action in the case of 
sudden load changes. 

Acid-Cleaning of Boilers and Auxiliary 
Equipment.—By S. T. Powell 

Acid-cleaning of equipment, Mr. 
Powell stated, has been demonstrated 
over a long period as a useful and 
economical means for removing en- 
crustations from boilers and many 
other types of power-plant equipment. 
His paper explained the use of vari- 
ous cleaning reagents and inhibitors, 
the procedure which should be fol- 
lowed, and the precautions to be 
taken to safeguard both personnel 
and equipment from the hazards in- 
herent in the process. 

Lubrication Problems of Internal Combus- 
tion Engines—Today.—By J. Musser Miller 

The author described the develop- 
ment of additive oils—commonly de- 
fined as heavy duty motor oils—which 
contain among other ingredients, me- 
tallic soaps to reduce piston deposits. 
Tests and experiences with additive 
oils for military and naval uses were 
cited, the action of inhibitors to 
neutralize acidic bodies was described, 
and the use of additive oils for Diesel 
engines in civilian service was dis- 
cussed. 

Boiler Design for Extreme Load Variations. 
—By M. H. Kuhner 

In this paper the author summar- 
ized the required design provisions 
for boilers adapted to operate under 
quick demand changes. Reference was 
made to the quick pick-up boiler in 
the Harbor Steam Plant of the City 
of Los Angeles and the steel-mill 
boiler at the Homestead Works of 


the Carnegie-Illinois Steel Corp. The 
importance of water storage, unre- 
stricted path for water and steam in 
circulation, steam release with mini- 
mum disturbance of water body in 
drum, steam-temperature control dur- 
ing unbalanced firing, and the effect 
of each item on the others, was dis- 
cussed. Recommendations were made 
for determining required capacity of 
fuel-burning equipment and fans in 
reference to the extent and rapidity 
of steam-load changes. 


Experiences with Automatic Air Soot Blow- 
ers at the Oswego and Charles H. Huntley 
Steam Stations.—By H. L. Smith 

The author related in some detail 
the experience obtained with full 
automatic air soot-blowing equipment 
installed as the cleaning equipment 
for the external surfaces of three 
large pulverized-fuel-fired steam gen- 
erators. A brief description was 
given of the blowing equipment, com- 
pressors, and automatic controls; in- 
formation of general interest as to 
the actual operating performance; 
and the relative installed cost and in- 
vestment, as compared to comparable 
steam equipment. 


Coal Handling at Philo 
(Continued from page 81) 
ment which would have required the 

building of another room. 
Reconstruction of the Control Panels 

As a preliminary to the installation 
of the new equipment, it was decided 
to re-wire the panels so that all the 
superfluous contactors could be taken 
out of service. It was no longer neces- 
sary to have interlock relays, under- 
voltage relays, current limit relays 
and accelerating contactors. In mak- 
ing the changes to the new system of 
control, it was of course, necessary to 
keep all of the equipment in service 
practically all of the time, since the 
plant requirements did not permit 
shut-down of the coal handling mo- 
tors for more than a few hours at a 
time. In fact, most of the changes 
were made while the 440 volt equip- 
ment was alive. The effect of each 
move had to be analyzed carefully so 
as to be sure that it would not inter- 
fere with normal operation, and once 
a change was started it had to pro- 
ceed as rapidly as possible since two 
different schemes of control were 
performing overlapping functions. 
Over 150 separate moves were re- 
quired for changes in the control cir- 
cuits alone. 

Figure 5 is a photograph of the 
control equipment that remained in 
service after these changes were 
made. All motors continued to oper- 
ate as before and no sacrifice was 
made in connection with any control 
or by-pass facilities. This photograph 
should be compared with Fig. 1 to 
appreciate how much equipment was 
removed. 

(Part II will describe how the con- 
trol system was completely converted 
from that of Fig. 5 to that of Fig. 4.) 
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ground cavern but similar protrusions 
-advantages. Icicles of metal can be 
many dis-advantages. Westport Joints 
elding assure “penetration without pro- 
f the weld with a smooth contour at the 
Welding” tells the complete story. Write 
ated piping can be made with any type of 
ort, after you read our bulletin. 


WESTPORT JO/NT See ae 


(PATENTED) 


W. Kk. MITCHELL & CO., INC. 
2942 ELLSWORTH STREET 
PHILADELPHIA 46, PA. 


PIPING. FAB RECAST OF S AND SON TRACTORS 


ugust, 1946—POWER PLANT ENGINEERING—Chicago, III. 





Diesel Engineers Convene at 


Oil and Gas Power Confereice 


Breakdown of the 5,000,000 to 6,000,000 hp 
of stationary Diesels into specific industries 
. . - Diesel generator in 30,000 kw steam 
plant... More utilization of Diesel exhaust 
heat called for ... Swiss company build- 
ing commercial gas turbine power plants 


HE 18TH NATIONAL Oil and 


Gas Power Conference, sponsored: 


by the ASME, was held June 12 
through June 15 at the Hotel Schroe- 
der in Milwaukee. The conference 
featured informative panels on Diesel 
engines, gas turbines, gas Diesels, 
railroad engines, new developments 
(in the Diesel field) and marine 
drives. In addition, it included an 
informal banquet at which five men 
prominent in the Diesel field dis- 
cussed the future outlook for Diesel 
engines, each speaker covering a por- 
tion of the field with which he is 
familiar; the breakdown of the field 
including ships and boats, stationary 
‘usage, oil industry, automotive and 
railroad. 

Manufacturers of Diesel engines 
and auxiliary equipment displayed 
their products and new developments 
in the largest equipment exhibit yet 
held in connection with the confer- 
ence. The Allis-Chalmers scale model 
of their 10,000 kw gas turbine and 
accompanying schematic diagram at- 
tracted a lot of interest from the 
engineers. 

Inspection trips to various Milwau- 
kee plants were provided on Thurs- 
day and Friday afternoon, Thursday’s 
itinerary including the Diesel Shops 
at Nordberg Mfg. Co., and Friday’s 
offering a choice of the Ladish Drop 
Forge Co., Falk Corp., or the Pabst 
Brewery. A 

Gas Turbine 

Two panels were devoted to discus- 
sion of gas turbines, and papers were 
presented by A. D. Hughes of Allis- 
Chalmers, Professor E. M. Fernald 
of Lafayette College, S. A. Tucker of 
McGraw-Hill World News, P. R. Sid- 
ler of Brown-Boveri, and F. Salz- 
mann of Escher Wyss. 

To many engineers who had here- 
tofore regarded the practical applica- 
tion of the gas turbine to power 
plants as something in the far distant 
future, Mr. Sidler’s announcement 
that his company has several con- 
tracts for gas turbine power plants, 
some already completed and under 
test at the factory before final de- 
livery, came as a rather startling 
revelation. 

Mr. Tucker pointed out that this is 
a good indication that the gas turbine 
power plant is ready for commercial 
use, since the Swiss are noted for 
their thoroughness and hesitancy to 
make any claims or accept contracts 
until they are positive of the com- 
mercial feasibility of their products. 


Diesels in Steam Plants 

A. C. Kirkwood,* Burns and Mc- 
Donnell Engineering Co., presented 
a study of the merits of installing a 
Diesel generator in a 30,000 kw steam 
plant to level the peaks and valleys 
of the daily load curve. Because of 
the individuality of his study, the 
value of the paper was not so much 
in the data themselves, as in the 
method used to conduct the study. 
Mr. Kirkwood puts it this way: “All 
inclusive conclusions are not permis- 
sible except to the extent that these 
data illuminate a poss ble pathway.” 


Stationary Diesel Engines 

In his paper, (presented in his ab- 
sence by O. O. Lewis) “Diesel En- 
gines in Stationary Usage,” R. H. 
Morse, Jr., Fairbanks-Morse & Co., 
gave an estimate of the total horse- 
power of Diesels in stationary use 
and a breakdown of this figure into 
specific industries. He said, “It is 
estimated that there are today be- 
tween 5,000,000 and 6,000,000 hp of 
stationary Diesel engines in use in 
the United States, and this figure 
does not include the engines which 
were supplied to meet the require- 
ments of the armed forces. Seventy- 
two per cent of th’s 5.000,000 or 
6,000,000 hp is distributed as follows: 
municipal power plants are using 27 
per cent; private utilities and REA 
co-operatives take 14 per cent; 12 per 
cent is on the oil pipe lines and other- 
wise working for the oil industry; 
cotton gins and oil mills account for 
8 per cent; the grain industry is using 
6. per cent; the remaining 5 of the 
accountable 72 per cent is at work 
making ice and providing other re- 
frigeration. The m/’scellaneous_ un- 
classified 28 per cent is scattered 
through industries such as mining, 
rock and clay products, textile mills, 
lumber and woodworking, irrigation, 
metal working, and others.” 

Pointing out that more attention 
should be directed towards the utili- 
zation of engine exhaust heat, Mr. 
Morse continued, “The possibilities 
for waste heat recovery and utiliza- 
tion are just beginning to be appre- 
ciated, and for all our smug boasts of 
the efficiency of our product (Diesel 
engines), we should not forget that 
we throw away more than 60 Btu for 
every 40 that we convert into motive 
power. Better engineering and more 
research will expand the applications 

*An abstract of Mr. Kirkwood’s paper 


will appear in a later issue of POWER 
PLANT ENGINEERING. 


of heat recovery, and widen the 
Diesel’s field of profitable applica- 
tion.” 

Following is a complete list of the 
papers presented at the Oil and Gas 
Power Conference: 


PROGRESS REPORT ON DIESEL DEVELOp- 
MENTS—1936 To 1946, by Prof. Rob- 
ert R. Rice, University of North 
Carolina. 

DIESEL ENGINES IN STEAM PLANTS, by 
A. C. Kirkwood, Burns and Mc- 
Donnell Engineering Co. 

FuTuRE OUTLOOK FOR DIESEL ENGINES. 

IN SHIPS AND Boats, by R. E. Friend, 
Nordberg Mfg. Co. 

IN STATIONARY USAGE, by R. H. Morse, 
Jr., Fairbanks, Morse & Co. 

IN THE O1L INDUSTRY, by A. W. Mc- 
Kinney, The National Supply Co. 

ON WHEELS, by V. C. Genn, General 
Motors Corp. 

On RalrLroaDs, by L. W. Metzger, 
Balawin Locomotive Works. 

SYMPOSIUM ON DIESEL ENGINES FOR 
RAILROAD SERVICE—Yreports by J. H. 
Davis, Fairbanks, Morse & Co., 
Ralph Miller, Nordberg Mfg. Co., 
Hans Bohuslav, Sterling Engine 
Co., and Ralph Boyer, The Cooper- 
Bessemer Corp. 

SYMPOSIUM ON GAS-DIESEL DEVELOP- 
MENT—reports by Ralph Boyer, 
The Cooper-Bessemer Corp., Ralph 
Miller, Nordberg Mfg. Co., C. E. 
Cox, Chicago Pneumatic Tool Co., 
J. C. Barnaby, Worthington Pump 
and Machinery Corp. 

DESIGN AND OPERATION OF SOME Ex- 
PERIMENTAL HIGH-TEMPERATURE GAS- 
TURBINE UNITS, by A. D. Hughes, 
Allis-Chalmers Mfg. Co. 

AN EXPLORATORY EXCURSION INTO 
PATENTS CONCERNING GAS-TURBINES, 
by Prof. E. M. Fernald, Lafayette 
College. 

A New SYSTEM OF SUPERCHARGING, by 
Ralph Miller, Nordberg Mfg. Co. 

DIESEL COMBUSTION TEMPERATURES— 
THE INFLUENCE OF OPERATING VARI- 
ABLES, by O. A. Uyehara, P. S. 
Myers, K. M. Watson, and L. A. 
Wilson, University of Wisconsin. 

EUROPEAN GAS-TURBINE PROGRESS, by 
S. A. Tucker, McGraw-Hill World 
News. 

RECENT GAS-TURBINE DEVELOPMENTS 
AT Brown-Bover!, by P. R. Sidler, 
Brown-Boveri Corp. 

REMARKS ON THE REGULATION THEORY 
FOR THERMAL POWER PLANTS EM- 
PLOYING A CLOSED Gas CYCLE, by 
F. Salzmann, Escher Wyss Engi- 
neering Works. 

THE Bowes Drive, by W. P. Schmit- 
ter, Falk Corp. 

HeEAVyY-DuTy CHAIN DRIVES FOR Ma- 
RINE-PROPULSION SERVICE, by Nor- 
man Bremer, Morse Chain Co. 
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~ Forged oteel Fittings 


would have prevented / 


Your best protection against shutdown losses from pre- 
mature piping failures is the added strength and 
soundness of Ladish Forged Steel Fittings. 


Their greater toughness to resist shocks, strains, stresses 
and erosion... their finer grain structure... and ab- 
sence of concealed defects... result from the high 
impact pressures available only in the drop forging 
process. 

Exacting metallurgical controls and rigid inspection 
of physical dimensions... inherent in Ladish Con- 
trolled Quality ... further assure ultimate economy 
through years of trouble-free operation. 


Write for your Ladish Forged 
Steel Fittings Catalog No. Il. 
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o help increase 


Take-Home Savings” 


THE Treasury Department has published two new booklets to help you 
and your employees realize the utmost benefit from your Payroll Savings 
Plan—benefits proportioned to the extent your employees add to “take 
home savings” by buying and holding U.S. Savings Bonds. 

“Peacetime Payroll Savings Plan” for key executives offers helpful 
suggestions on the conduct of the Payroll Savings Plan. In addition, it 
quotes leaders of Industry and Labor and their reasons for supporting 
the Plan. 

“This Time It’s For You” is for distribution to employees. It explains 
graphically how this convenient, easy thrift habit works. It suggest goals to 
save for and how much to set aside regularly in order to attain their ob- 
jectives. If you have not received these two booklets, or desire additional 
quantities, communicate with your State Director of the Treasury De- 
partment’s Savings Bond Division. 

See your Payroll Savings Plan through to maintain your share in 
America’s future. It is sound economics and a powerful force for good 
today—and tomorrow—as a safeguard for stability and a reserve of fu- 
ture purchasing power—money that is kept within your community. 





The Treasury Department acknowledges with appreciation the publication of this message by 


POWER PLANT ENGINEERING 


This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and Advertising Council 
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AFTER YEARS OF CONTINUOUS OPERATION 
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“No detectable sludge... 


/ Negligible change in acidity... 
No emulsification... 
Viscosity unaltered... 
No trouble with rust... 


These are some of the unusual features of Tycol RIO Turbine Oils 
which are contributing to the efficiency and economy of modern 
turbine operations. These highly-refined lubricants are engineered 
for purity ... service endurance... and maximum oxidation inhibit- 
ing qualities, 

For full information about the benefits of Tycol RIO Turbine Oils, 
call your nearest Tide Water Associated Office today. 


LUBRICATION-“ENGINEERED TO FIT THE JOB” 
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Betz Handbook of Industrial Water 
Conditioning, prepared by the Chemi- 
cal Engineering Staff of W. H. & L. 
D. Betz. Published in 1945; 171 pages; 
8% by 10% in.; paper cover; pub- 
lished by W. H. & L. D. Betz, Gilling- 
ham and Worth Streets, Philadelphia 
24, Pa. Price $1.00. 

In this very interesting book the 
publisher has presented a large num- 
ber of articles designed for the study, 
reading and reference of engineers 
interested in industrial water condi- 
tioning in all of its phases. The book 
contains 54 chapters and is divided 
into two sections. The first section 
entitled, ‘Water Treatment” contains 
detailed discussions of the chemical 
and mechanical processes available 
for treatment of water for industrial 
use, covering such subjects as coagu- 
lation, filtration, lime-soda softening, 
anion exchange, silica removal, boiler 
scale formation, embrittlement, slime 
and algae control. The second section 
entitled ‘“‘Water Analyses” deals with 
the impurities in water, how they 
originate, how they can be removed 
and methods of analyses suitable for 
plant control. The entire chemical en- 
gineering staff of the Betz organiza- 
tion has contributed to the prepara- 
tion of the book which will prove of 
great value not only to the engineer 
and chemist directly but to those 
whose work with water is of a more 
indirect nature. In the preparation of 
this handbook the authors made an 
effort to keep the text as understand- 
able as possible to those who have 
only a limited knowledge of chemis- 
try, and for that reason any man 
interested will find this handbook ex- 
tremely valuable to him in the appli- 
cation of water treatment. 


Practical Design for Arc Welding, by 
Robert E. Kinkead. Copyright 1945; 
8% by 11 in.; 200 pages; hard cloth 
binding; published by The Hobart 
Brothers Co., Troy, Ohio. Price $3.50. 

This is the third and final volume 
of a three volume set by the author 
in which he gives idea stimulators for 
the arc welder. In this volume the 
author has developed three different 
lines of thought that will be of par- 
ticular interest to welding designers 
and fabricators. Twenty design plates 
show in graphic form valuable hints 
on what not to do in designing for arc 
welding. These plates show common 
faults in design with suggestions as to 
how they may be avoided. In another 
twenty plates, are suggested the nat- 
ural origin of many complex, modern 
design principles, and in the final 
twenty plates are shown typical pat- 
ents that have been granted in con- 
nection with the welding process. The 
author states that the main object in 
preparing the “Practical Design for 
Arc Welding” Sheets is to give the 
designer and others a wealth of mate- 
rial to inspire newer and better de- 
signs for their own individual needs. 
The job illustrations have all been 
built so that there is nothing theo- 
retical about them. The book starts 
with arc and gas welding symbols 


136 





which have been adopted by the trade 
and gives an excellent illustration of 
typical welded joints, sections and 
symbols. There is included also a 
complete index of the various types 
of joints and plates which illustrate 
them. 

Throughout, the entire. book is most 
conveniently arranged for the de- 
signer with a plate opposite a page 
of co-ordinate lines on which the de- 
signer can make his sketches and with 
suggested data to be filled in before 
work starts on the project. 


Lessons in Arc Welding, second edi- 
tion, seventh printing. Copyright 
1945; 51% by 8% in.; 176 pages; semi- 
flexible simulated leather binding; 
published by the Lincoln Electric Co., 
Cleveland 1, Ohio. Price 50 cents per 
copy in United States, 75 cents else- 
where. 

The series of lessons published in 
this book are based upon the experi- 
ences of Arthur Madson, Instructor 
in the Lincoln Arc Welding School. 
The book starts with descriptions of 
several types of Lincoln arc welders 
and then takes up such simple opera- 
tions as striking an arc and running 
flat bead, running continuous beads, 
weaving, padding, etc. and on down 
to lap welds, tee or fillet welds, butt 
welds, vertical welding, overhead 
welding, cutting with electric arc, 
welding with various types of elec- 
trodes and then takes up the prin- 
ciples of arc weld surfacing, and de- 
votes several chapters on hard-surfac- 
ing. There are in all 61 lessons all 
clearly illustrated and _ instructions 
are given in complete detail. This 
book will be found extremely useful 
to the man who is desirous of learn- 
ing how to use the welding outfit to 
better advantage. 


Ball and Roller Bearing Engineering, 
by Arvid Palmgren, translated by 
Gunnar Palmgren and Bryce Ruley. 
Copyright 1945; 270 pages; 7 by 10 
in.; cloth board binding; published by 
S. K. F. Industries, Inc., Philadelphia, 
Pa. First copies being sent by S. K. F. 
to heads of technical schools and col- 
leges and libraries in principal U. S. 
cities. Later editions will be sold at 
cost by the company to students and 
others interested in bearing. studies. 

This book is intended to give an 
orientation in the field of ball bearing 
engineering by placing before thé ma- 
chine designer the fundamental prin- 
ciples upon which ball and roller 
bearings are built. The author recog- 
nizes that standardization of bearings 
has made the assignment of their de- 
sign and manufacture to specialists. 
Thus the machine designer is not re- 
quired to include in his efforts the 
working out of fundamental bearing 
problems. The original manuscript for 
this book was written in the Swedish 
language and the translaters decided 
to retain the metric system in this 
translation since most of the bearings 
discussed in the book are internation- 
ally standardized in millimeters. The 
chapter headings are: Common Bear- 
ing Types; Forces and Motions in 
Bearings; The Carrying Capacity of 
Ball and Roller Bearings; Bearing 
Selection; Design of Bearing Appli- 
cations; Mounting and Dismoutnting; 
Lubrication and Maintenance; Bear- 
ing Failures; Tables; Conversion Val- 
ues, Symbols and Abbreviations and 
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a complete index. The man in charge 
of machinery using ball and roller 
bearings will find in this book points 
of interest and information which wil] 
assist him to get better efficiency and 
longer life out of his bearings. 


A Bibliography on Cutting of Metals, 
prepared by Orlan W. Boston; pub- 
lished in 1945 by The American So- 
ciety of Mechanical Engineers, 29 
West 39th Street, New York, N. Y. 
5% by 8% in.; 547 pages; simulated 
leather binding. Price $6.50. 

The immense task of collecting ref- 
erences on the subject of cutting of 
metals was started by the author in 
1919 and was continued at various 
times up to the present date when 
listed in this bibliography. There 
are some 5600 articles giving an ex- 
tremely complete listing of articles 
on this important subject of metal 
cutting which would be of great aid 
to those in industry studying prob- 
lems of this industrial art. The pub- 
lication of this volume comes as a 
result of work done by the ASME 
Special Research Committee on Metal 
Cutting Data and Bibliography which 
received approval of its recommenda- 
tion for publication in 1943. In the 
introductory chapter it is stated that 
the metal cutting era may be divided 
into periods, namely, the age of car- 
bon tool steel up to 1894, the age of 
self-hardening steel from 1894 to 
1900 and from 1900 to the present as 
the age of high-speed steels. The 
last few years have been an era of 
additional materials for metal-cutting 
tools such as the diamond, Stellite 
(since 1915) and the sintered tung- 
sten-, tantalum-, titanium- (or com- 
bined-) carbides, since 1928. The 
book covers all recognized authorita- 
tive articles published in the tech- 
nical literature since 1864, in foreign 
languages as well as English. The 
bibliography is arranged in chrono- 
logical order but there is a complete 
author’s index, taking up one section 
of the book. Other information in- 
cluded are tables on various phases 
of the cutting processes. 


Fluid Flow in Piping, by J. M. Dalla 
Valle. Copyright 1945; 29 pages; 8% 
by 11 in.; paper bound; saddle 
stitched; published by Industrial 
Press, 148 Lafayette St., New York 
13, N. Y. Price $1.00. 

This monogram is prepared as a 
simple and concise summary of the 
fundamentals of fluid flow theory and 
practice, with applications of these 
basic data to practical problems of 
steam, water and air piping. The 
pamphlet is divided into two sections. 
The first taking up the fundamentals 
of fluid flow and the second giving 
applications of fluid flow theory. The 
objective in preparing this monograph 
is to stress the basic background of 
the general problem itself. Portions 
of the theoretical treatment are new 
for the sake of simplicity the mathe- 
matical portions are restricted as 
much as practicable. This somewhat 
limits the comprehensiveness but only 
insofar as the more advanced phases 
of the subject are concerned. The 
reader will find many ideas here 
which will help him in the design 
of his piping and will find a number 
of problems worked out specifically 
which will form a pattern for the 
solution of his own piping problems. 























N the lubricating system of a turbine 

or a Diesel engine, water can be a 
serious trouble-maker. It is every bit 
as necessary to remove moisture as it 
is to keep the lubricating oil free of 
dirt. 

De Laval Oil Purifiers accomplish 
this dual function perfectly. By means 
of centrifugal force, they continuously 
discharge from dirty oil not only any 
solid impurities that may be present, 
such as rust, scale or dirt, but also 
any condensate or other moisture— 
whether only a few drops or several 
quarts per reservoir of oil. 


Water in turbine oil leads to sludge, 
and sludge to serious deterioration of 
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the oil. Water in Diesel oil forms 
an emulsion with the oil which may 
eventually lead to practically no lu- 
brication at all. This is of especial 
importance on installations where the 
new heavy types of Diesel lubricating 
oil are used. 


In short, De Laval Oil Purifiers are 
trouble-preventers. They afford more 
reliable protection to power units be- 
cause their action is continuous, effi- 
cient and economical. 


Write for additional details. Men- 
tion what type of power unit you have. 


THE DE LAVAL COMPANY, Limited 





THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


G.E. Views 
Atomic Research 


COMMENTING on the War Depart- 
ment’s announcement of a contract 
with the General Electric Co. for 
atomic energy research and -develop- 
ment and the transfer of operations 
of the Government-owned plant at 
Hanford, Wash., to the General Elec- 
tric Co., Charles E. Wilson, president 
of General Electric, said recently: 

“The Company was engaged in 
atomic research for peacetime appli- 
cation before the war. With this back- 
ground we are convinced that the 
quickest possible development of non- 
military applications not only is the 
most constructive solution to the prob- 
lem which atomic energy presents to 
the world, but our greatest oppor- 
tunity for more jobs and more goods 
for more people in the future. 

“In our Research Laboratory in 
Schenectady we have already intensi- 
fied the research, which we began be- 
fore the war, in fields relating to 
atomic energy. The Hanford Works 
is an essential part of any over-all 
program of continuing research and 
development in atomic power.” 

The Hanford Works will be op- 
erated by a manager with an advisory 
committee consisting of H. A. Winne, 
vice president in charge of engineer- 
ing policy; Dr. C. G. Suits, vice presi- 
dent and director of the G.E. Research 
Laboratory, and Dr. Zay Jeffries, vice 
president and general manager of the 
G.E. Chemical Department. 


Perfex Opens 
Branch Offices 


The Perfex Corp., Milwaukee, on 
May 15 opened branch offices at Cleve- 
land and Detroit. 

In charge of the Cleveland branch, 
located at 2010 E. 102nd St. is 
Charles M. Campbell who joined Per- 
fex in 1944 as Sales Engineer. Mr. 
Campbell is a graduate of Purdue 
University ’35, and prior to coming to 
Perfex spent 10 years in sales work. 

The Detroit office at 9545 Grand 
River Avenue is under the supervision 
of S. David Horner. Mr. Horner spent 
three and one-half years in the navy, 
and received his honorable discharge 
as Lieutenant Commander just prior 
to joining Perfex in January, 1946, as 
Sales Engineer. Prior to his military 
service, Mr. Horner was associated 
with the Powers Regulator Co., Chi- 
cago, and the Carrier Corp., Syracuse, 
IN: XY: 


Texaco Completes 
New “Cat Cracker” 


COMPLETION of a new multi-million 
dollar fluid catalytic cracking unit 
for Texaco’s Lockport, Ill., refinery 
was announced recently. This unit, 
equipped with the largest fractionat- 
ing tower ever used on a “cat 
cracker,” enables the refiner to 
squeeze, on an average, an additional 
two gallons of gasoline out of every 
barrel of crude oil. 


Designed to process high octane 
gasoline components for aircraft, the 
unit is now turning out 13,000 barrels 
per day of the same materials for 
high octane automotive fuels. It is 
predicted that at year’s end output 
of this latest unit will be pushed up 
to 20,000 barrels per day. 

The unit operates on a 24 hour a 
day schedule and will be shut down 
only once a year for a brief inspec- 
tion period. It has a height of a 12 
story building and requires the full 
time of 52 men solely for operating 
purposes. This is the most compact 
unit yet designed, incorporating im- 
provements born out of wartime ex- 
perience with this all-important re- 
fining process. 


Stone to Manage 
G.E. Coshocton Plant 


APPOINTMENT of Guy M. Stone as 
manager of the Coshocton, Ohio, plant 
of the General Electric plastics di- 
visions was announced recently. The 
Coshocton factory, to be used for the 
manufacture of laminated plastics, is 
now under construction. 

Mr. Stone is now serving as man- 
ager of the Lynn Works of the G-E 
plastics divisions from where the 
laminating manufacturing operations 
are soon to be transferred. He has 
held this position since 1939. Mr. 
Stone has been associated with Gen- 


National Assn. of Power Engineers— 
National Power Show; to be held in Cleve- 
land at the Cleveland Public Auditorium, 
August 19 to 22, inclusive. 

National Assn. of Power Engineers— 
Annual convention of the NAPE; to be 
held in Cleveland at the Public Audi- 
torium, August 19 to 22, inclusive. 

American Chemical Society—National 
Chemical Exposition, sponsored by the Chi- 
cago Section of the Society; to be held 
September 10 to 14, in the Chicago Coli- 
seum. 

National Chemical Exposition—Bien- 
nial Exposition, sponsored by Chicago Sec- 
tion of American Chemical Society; to be 
held September 10 to 14 in Chicago Colli- 
seum. 

Instrument Society of America—“In- 
strumentation for Tomorrow” exhibit; to 
be held in Pittsburgh at the Hotel Wm. 
Penn, September 16 to 20. 

American Society of Mechanical En- 
gineers—Instruments and Regulators Com- 
mittee; meeting to be held in Pittsburgh 
at the Hotel Wm. Penn, September 16 
to 20. 

National Electronic Conference—Con- 
ference sponsored by Illinois Institute of 
Technology, Northwestern University and 
the Chicago Sections of AIEE and IRE; 
to be held at the Edgewater Beach Hotel 
in Chicago, October 3 to 5. 

American Welding Society—1946 an- 
nual meeting to be held in New York City, 
October 24; headquarters not yet an- 
nounced. 


eral Electric for 30 years in Schenec- 
tady, Baltimore, Philadelphia, Meri- 
den and Pittsfield. 


National Tube Buys 


New Facilities 

NATIONAL TUBE Co., United States 
Steel subsidiary, recently announced 
the purchase from Reconstruction Fi- 
nance Corp. of a portion of the facili- 
ties acquired and installed for the 
government during the war by the 
Tubular Alloy Steel Corporation in 
its Gary plant. 

The purchase price was $4,775,000 
and the purchase covered facilities 
adaptable for production of peacetime 
products with the balance to be re- 
moved from the plant by Reconstruc- 
tion Finance Corporation. The origi- 
nal cost of all the facilities installed 
for the government was approximate- 
ly $12,282,000. 


Jarvis Co. New 
Warren Pump Agents 


WARREN STEAM Pump Co., INC., 
Warren, Mass., announces the appoint- 
ment as district agents of Jarvis 
Equipment Co., 795 East McMillan 
street, Cincinnati, Ohio. It will rep- 
resent Warren Pumps, centrifugal 
and reciprocating types, in the state 
of Kentucky, and in the southern sec- 
tions of Ohio, Indiana and West Vir- 
ginia. 


Seventh Annual Water Conference— 
Sponsored by the Engineers Society of 
Western Pennsylvania; to be held in Pitts- 
burgh October 28 to 30, with headquarters 
at the Hotel William Penn. 

Refrigeration, Air Conditioning Show 
—Sponsored by Refrigeration Equipment 
Manufacturers Assn.; to be held in Cleve- 
land, October 29 to November 1, in the 
Public Auditorium. 

American Welding Society—1946 an- 
nual meeting (reassembly) to be held in 
Atlantic City, November 17 to 22; head- 
quarters at’ Municipal Auditorium. 

Nationa! Metal Congress and Expo- 
sition—To be held in Atlantic City, No- 
vember 17 to 22, headquarters at Munic- 
ipal Auditorium. 

Power Show—17th National Exposition 
of Power and Mechanical Engineering; to 
be held in New York City, at the Grand 
Central Palace, December 2 to 7. 

ASME—American Society of Mechanical 
Engineers; mid-winter meeting, to be held 
December 2 to 7. 

Heating and Ventilating Exposition— 
7th International Heating and Ventilating 
Exposition; to be held January 27 to 31 in 
Cleveland at Lakeside Hall. 

Electrical Engineering Exposition—An- 
nual show (Postponed since 1941) to be 
held in New York City, January 27 to 31; 


_ headquarters at 71st Regiment Armory, 


Park Ave. and 34th St. 

AIEE—American Institute of Electrical 
Engineers; winter convention to be held 
January 27 to 31. 
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NOW TWICE 
AS GOOD— 


THE NEW SARCO 
THERMOSTATIC 
STEAM TRAP 


Whenever a better thermostatic steam trap is made, it 
will still be called ‘Sarco No. 9." The latest improve- 
ment, after years of development spurred on by the 
tremendously expanded use of this trap in the war 
effort, is now ready for you in the new 9-100 series. 


No larger—not much change in appearance—but the 
valve orifices are larger and the capacity for discharge 
of condensate or air is doubled over the entire range 
of sizes. 


HERE ARE SOME OF THE ADVANTAGES: 


In process work, cooking time is governed more by air venting 
than trap capacity or speed. Actual output of cooking and 
similar equipment will be greatly increased. 


The new No. 9 will operate almost as fast as a bucket trap— 
but have full capacity at condensate temperatures within 20 
degrees of the steam. It is thermostatic trap efficiency with 
bucket trap capacities—a whole new field of applications for 
the No. 9. 


Like other No. 9’s, this trap is wide open when cold. It can’t 
freeze. It requires no seat change when pressures change. It 
is small, inexpensive and easy fo install. 

Ask for Bulletin No. 250. 


PLASTICS AIR VENTS 


fl 
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G.E. Leases Plants 


THREE NEW appliance and con- 
struction materials’ manufacturing 
plants have been leased by the Gen- 
eral Electric Co., appliance and mer- 
chandise department, it has been an- 
nounced by H. L. Andrews, vice presi- 
dent in charge of the department. 


Wilms, Weaver 
Dissolved 


THE FIRM OF Wilms, Weaver & Co., 
Suite 4045 Penobscot Building, De- 
troit 26, Michigan, has been dissolved 
“4 a consent, effective May 1, 
1946. 

Mr. Wilms will operate in the fu- 
ture as Walter H. Wilms & Co., spe- 
cializing in general construction and 
marine equipment, with offices in the 
Guardian Building, Detroit, Mich. 

Mr. Weaver will continue in the 
same general line as that followed by 
Wilms, Weaver & Co., under the firm 
name of Charles Weaver & Co., with 
headquarters in Suite 4045, Penobscot 
Building, Detroit 26, Mich. 


Hooker-Detrex 
Corp. Formed 


THE HOOKER-DETREX Corp. has been 
incorporated under the laws of the 
state of New York with a capitaliza- 
tion of 6,000 shares of preferred stock 
and 1,500 shares of common stock. 

This is a corporation jointly owned 
by Hooker Electrochemical Co.. whose 
main office is located at Niagara 
Falls, N. Y., and Detrex Corp., whose 
main office is located in Detroit, Mich. 

The corporation has been formed 
for the purpose of manufacturing 
chlorinated solvents, the distribution 
and sales of which will be handled by 
the Detrex Corp. 


Westinghouse Power 
Line Truck 


A COMPLETE array of electrical dis- 
tribution equipment under actual 
working conditions will be demon- 
strated all over the United States dur- 
ing the ensuing year by-a specially 
designed truck. Equipped with the 
latest Westinghouse gear for the op- 
eration and protection of power dis- 
tribution lines from source to cus- 
tomer, the truck will visit most of 
the larger public utilities, municipal, 
and R. E. A. power companies in the 
country during its trip. 

The demonstration is based on the 
operation of a complete representa- 
tive power line actually energized at 
2400 v. This line, simulating some 
five or ten miles of construction is 
mounted on cross arms and insulators 
against a scenic background stretch- 
ing for over thirty-five feet in length. 
It is complete with disconnect 
switches, boric acid fuse, automatic 
reclosing pole-type breaker, step- 
voltage regulator, completely self 
protected distribution transformer, 
lightning protective devices, primary 
shunt-connected capacitor, and even 
automatically operated tree branches 
to cause line troubles when wanted. 

The effects of lightning have not 
been neglected. There is a 100-thou- 
sand v lightning generator to cause 
actual flashovers, and electrical storm 
troubles in any part of the line while 
it is energized at operating voltage. 
Lightning arresters and fuses can 
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be operated at will under actual 
field conditions to protect trans- 
former windings. Fault currents 
heavy enough to operate fuses and 
breakers under severe conditions are 
delivered by a specially designed 
motor-generator set with a heavy fly- 
wheel. Coordination of fuses and re- 
closers can be shown most graphicaliy 
under any type of fault or overload 
conditions. 

More detailed views of many of the 
distribution’ devices are given on the 
second side of the truck where cuta- 
way sections are mounted to show the 
interior construction. Exhibits also 
include a wide assortment of street 
light heads and. reflectors, various 
types of meters, and many other types 
of distribution equipment. 

A dramatic view of street lighting 
units mounted on a standard orna- 
mental pole can be demonstrated. 
While traveling, the pole and lumi- 
naire are suspended from a mono- 
rail along the top center of the truck. 
The pole is run out of the rear of the 
truck along the rail and is pivoted 
so that at the end of its travel, it 
can be swung into the vertical posi- 
tion and locked in place with the lumi- 
naire some twenty-five feet above the 
road surface. 

During the first year, the truck is 
expected to cover over thirty thou- 
sand miles. It will be manned by 
two engineers especially qualified to 
handle and explain the operation of 
distribution equipment. Complete 
power for the demonstration can be 
taken from any convenient electrical 
outlet capable of supplying 60 am- 
peres at 110 volts alternating current. 
If necessary, the nearest pole-line, 
110-volt secondary could be used. The 
complete show including both demon- 
stration and inspection requires ap- 
proximately two hours. 


Veterans Rejoin 
Bailey Meter 


EIGHT ENGINEERS who have re- 
cently been released from military 
service, have rejoined the Bailey Me- 
ter Co. and have resumed their ac- 
tivities in instrumentation, combus- 
tion, and automatic control engineer- 
ing. 

These veterans have completed a 
refresher course at Bailey Meter fac- 
tory in Cleveland, which brings them 
up to date on new equipment, pro- 
cedures, and policies developed while 
they were away in service. 

Most of these engineers are now 
located in the company’s branch of- 
fices where they will assist power and 
process engineers in the application 
of suitable meters and controls for 
the improvement of operating effi- 
ciency and product quality. 

The men have been assigned as fol- 
lows: J. A. Lucas to his former posi- 
tion in the Cincinnati office; J. W. 
Herrington to his former position in 
the Atlanta office; J. E. Zimmerman 
to the Detroit office; A. L. Daniel- 
sen to the Denver district; S. T.. No- 
vak to the position of Quality Engi- 
neer at the Cleveland factory; H. R. 
Jamieson to the Proposition Depart- 
ment in Cleveland; H. C. Schink to 
the Boston office; Vincent Beno to 
development work in the company’s 
Research Department. F 

Two engineers from the Canadian 
Army have recently returned to the 
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company’s Canadian subsidiary, Bai- 
ley Meter Company, Ltd., and after 
taking the refresher course at Cleve- 
land, resumed their activities in 
Canada. They are: W. L. Thompson, 
Manager of the Toronto Branch Of- 
fice, and W. A. Nelson of the Ca- 
nadian Head Office at Montreal. 


O. B. Schier, 
ASME Div. Secretary 


Oscar B. ScuierR II, has been ap- 
pointed secretary to the standing com- 
mittee on professional divisions of 
The American Society of Mechanical 
Engineers, 29 West 39th Street, New 
York. 

Mr. Schier was recently discharged 
from the Navy, with the rank of lieu- 
tenant, after 33 months of service with 
the Office of Procurement and Mate- 
rial. Previously he was with the Con- 
solidated Edison Co. of New York. 


Books for 
War Victims 


- DuRING THE war, the libraries of 
half the world were destroyed in the 
fires of battle and fanaticism. Where 
they were spared physical damage, 
they were impoverished by isolation. 
There is an urgent need for the 
printed materials which are basic to 
the reconstruction of devastated areas 
and which can help to remove the in- 
tellectual blackout of Europe and the 
Orient. 

The American Book Center is col- 
lecting and is shipping abroad schol- 
arly books and periodicals wh‘ch will 
be useful in research and necessary 
in the physical, economic, social and 
industrial rehabilitation and recon- 
struction of Europe and the Far East. 

The Center cannot purchase books 
and periodicals; it must depend upon 
gifts from individuals, institutions, 
and organizations. Each state will be 
organized to participate in the pro- 
gram through the leadership of a state 
chairman. Other chairmen will or- 
ganize interest in the principal sub- 
ject fields. Cooperation with these 
leaders or direct individual contribu- 
tions are welcomed. 

Shipping facilities are precious and 
demand that all materials be care- 
fully selected. Emphasis is placed 
upon publications issued during the 
past decade, upon scholarly books 
which are important contributions to 
their fields, upon periodicals (even in- 
complete volumes) of significance, 
upon fiction and non-fiction of distinc- 
tion. All subjects—history, the soc‘al 
sciences, music, fine arts, literature, 
and especially the sciences and tech- 
nologies—are wanted. 

All shipments should be sent pre- 
paid. via the cheapest means of trans- 
portation to the American Book Cen- 
ter, c/o the Library of Congress, 
Washington 25, D. C. Although the 
Center hopes that donors will assume 
the costs of transportation of their 
materials to Washington, when this is 
not ‘possible reimbursement will be 
made upon notification by card or let- 
ter of the amount due. The Center 
cannot accept material which is sent 
collect. Reimbursement cannot be 
made for packing or other charges be- 
yond actual transportation. When 
possible, periodicals should be tied to- 
gether by volume. It will be helpful 
if missing issues are noted on incom- 
plete volumes. 


















EDGE MOOR 
BOILER 


"Fests conducted by plant and outside engineers on 
this steam generating unit have shown a sustained 
overall efficiency averaging 85% —even when fired 
with pulverized fuels of widely varying analyses. 

This boiler has been in operation since 1942 and 
was designed for firing with any of a wide range of 
coals available in the East. Of the 3-drum, radiant, 
bent-tube type, it is equipped with water walls at 
front, sides and screen bottom; air preheater; in- 
duced and forced draft fans, and a venturi stack. 
Capacity is 55,000 pounds steam per hour with a 














maximum peak load of 65,000 pounds at 650 psi. 

For the modernization of present facilities, or the 
building of new plants for any particular require- 
ments, consult with Edge Moor engineers. Send for 
the new Edge Moor catalog which illustrates and 
describes the complete line cf straight and bent-tube 
boilers—and all boiler auxiliaries. 

EDGE MOOR IRON WORKS, INC., Main Office 
and Works, Edge Moor, Del. Branch Offices: 95 
River Street, Hoboken, New Jersey, One No. LaSalle 
Street, Chicago 2, Ill. 


GE MOOR Steam Generating Equipment 
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One unit solved three 
worries at this plant... 


Raw water at this southern refinery is the troublesome type. Not 
properly treated, it could cause hard, glassy scale, sludge and 
foaming. Reasons for this not-too-happy outlook are silica, hard- 
ness and high alkalinity. So in installing treating equipment, guess- 
work wouldn’t do. These were questions for considered answers 
... from INFILCO engineers. 


In this case, as in many others, proper treatment centered 
around effective reactions with selected chemicals in the sedimen- 
tation tank. Dissolved silica, hardness and alkalinity had to be 
reduced to harmless amounts. These objectives were established 
by careful analysis of the raw water, and here are the results. 


Thorough mixing of heated raw water and chemicals begins in 
the mixing compartment of the INFILCO Sedimentation Tank. 
From this turbulent zone, the water flows in a quiet spiral that 
allows time for complete chemical reaction. Reaching the bottom 
of the tank, it flows upward, fully treated, to the settled water 
take-off. That sequence continues its day-in, day-out job of re- 
moving the trouble-causing elements from the water at this plant. 
It’s one of the examples of reliable analysis and dependable per- 
formance that characterizes Hot-Flow installations the country- 
over. INFILCO INC., 325 West 25th Place, Chicago 16, Illinois. 





ntation produces 


“aoiler feed water 
\\\ 





























It's the internal design that produces better chem- 
ical mixing, better solids separation and better 
sedimentation in the Hot-Flow Tank. 


Unique in construction, the interior is divided 
into three sections. An upper section is the mixing 
zone, This is divided, by a stilling plate, from an 
outer annular compartment, which is equal in 
volume with a central cylindrical uptake. 


Thorough mixing of chemicals and thorough 
sedimentation in this tank always insure an ade- 
quate volume of properly treated feed water 
ahead of the filters. 
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basic blueprint’ solves all problems 


E Surge Hop- in coal-and-ash-handling 


per Control 
Unit assures 
constant sup- 
ply to scale. 


6. Scale auto- 

matically i 9 

peiehs ye. ? 5 Aap /ai Here’s a complete plan for a system that 
cords and dis- He pee | will take care of your coal-and-ash- 
charges to fF \ 7 - e 
shuttle belt ish handling problems, whether your plant is 
conveyor. il | large or small. This typical, basic G-W 
4 ; System can be adapted, with but slight 
7. Shuttle Belt iil modifications, to any plant’s requirements. 
OR a) Oe 4] | t : 

serves several 

bins from 

central 

weighing 

point. 


4. Bucket Elevator dis- 12. Ash Cart electrically 


charges coal to surge operated for ash dis- 
hopper. posal. 


8. Storage 
Bins have coal 
level control. 


9. Control 
Gate and 
Spout to 


stoker. 





10. Ash Un- 


loading Gate. 


Ash Cart Pare ‘ “ ‘ ? ; 
- a lly 3. Crusher delivers 2. Apron Feeder 1. Coal passes 
manua 1 


operated stoker-sized coal draws coal from through Grat ng, 
tI rourh tun- to elevator boot. hopper, conveys 1t H pp. ) and ( 0” és 

1] ie at uniform rate to trol Gate to feeder 
sbi crusher. pans. 


*G-W SYSTEM NOW BEING BUILT FOR A 2,000 kw. UNIT POWER PLANT. 


co AL ix iii G-W will do the complete job. From start to finish G-W shoul- 


ders full responsibility for all details of design,. manufacture, 

and erection. You save the time and money usually spent in 

ASHES OUT dealing with sub-contractors. Two-way assurance that G-W 
will install the coal-and-ash-handling equipment that’s best 

for your plant: hundreds of satisfied G-W equipment users; 

HANDLING HEADQUARTERS more than 130 years’ experience in designing material-handling 

for Industrial Conveying and Elevating Equip- ©4u/pment for all types of industries. Gifford-Wood Co., 420 


ment... for Infra-Red Baking and Drying Lexington Ave., New York 17, N. Y.; 565 W. Washington St., 


Equipment .. . for Ice Handling Tools and Ice Chicago 6, Il.—Factory: Hudson, N. Y 
Processing Machines.  Siraeigls . y iN. I, 


G-W HANDLES IT... GiF0R0-bo00 


faster ° i * ch 
r* easier * cheaper SINCE 1814 


Gp 1660 
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Through the ages, men on land and sea have been guided 
to their destination by the North Star. It is easy to 
find because it is almost in line with the two stars on 
the right end of the ‘‘Big Dipper.”’ 


Many years ago Powell patented the famous “‘Star’’ Re- 
grinding Globe Valve. Today, the Powell Star, backed 
by 100 years of accumulated technical knowledge and 
manufacturing skills, is serving Industry as a guide to 


assured, unfailing flow control. The Complete Powell 
Fig. 375—Bronze ‘‘White Star” 


Line includes valves for every known industrial service @ Gate Valen tor 00 taunts W. 


and as new demands arise Powell Engineers will design S. P. Has screwed ends, inside 
screw rising, 8tem, union bonnet 


valves to meet them. ] and renewable, wear-resisting 


“‘Powellium” ‘hickel-bronze disc. 


Catalogs gladly furnished on request. Kindly specify 
whether you are interested in Bronze, Iron, Cast Steel, 
or Corrosion Resistant Valves. 


Fig. 559—125-pound Iron Body Bronze 
Mounted Swing Check Valve. Flanged 
ends, bolted flanged cap and regrind- 
able, renewable bronze seat and disc, 
Disc, when wide open, permits full, 
unobstructed flow through the valve 
body. Also available in All Iron. 


Class 1500-pound, 6-inch, Cast Alloy 
Steel Gate Valve with welding ends and 
welded bonnet. Bevel gear operated. 





Fig. 1503 W. E.— Class 150 - pound 

eee Bis Cast Steel Gate Valve with welding 

he ae oar or gethegt conne - A ” ends, outside screw rising stem, bolted 
ends, outside screw rising stem and ~~ ae flanged yoke and taper wedge solid disc. 


: Cast S on d 
Valves ofall types are, avaiable n 6s The Wm. Powell Co., Cincinnati 22, Ohio 
pressure, classes from 150 to 2500 id bt J bs] 


pounds, inclusive. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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“For This Job, 
Give Me Two Things 


ina Motor” 





a 


... said the Power Plant Engineer 


“To Drive Boiler Feed Pumps, motors 
must first be simple. For example, take 
these three Allis-Chalmers 800 hp, 3600 
tpm motors, They're 2-pole, squirrel- 
cage, single winding machines... with 
— fool-proof rotors and sleeve 

earings. But second, and even more 
important... 





We're Getting Better Efficiencies and 

ower factor .. . and lower starting 

a, through improved squirrel-cage de- 
sign. We've designed bearing brackets 
generously for greater structural rigid- 
ity. In fact, all the way around you can 
expect to find long life and low main- 
tenance built-into our motors! 





They’ve Got to be Dependable! 
Here’s what I mean.These same motors 
have given us 17 years of uninterrupted 
service. We've had to order replacement 
parts for them only twice... at a total 
cost of less than $12 a year. We call that 
good performance...the kind we’ve 
come to expect of a// your motors!” 


Frankly, Mr. Reader, we are mighty 
proud of our 2-pole motors. We've been 
developing them for high-speed require- 
ments like this from the very earliest. 
Licked a lot of problems too. Like cut- 
ting down noise through better design 
... reducing windage noise with proper 
baffling, and curbing magnetic noise. .. 


Yes, “A-C” Means Long Life in Motors! 


[  paccconnge of size or type you'll be 
money ahead with Allis-Chalmers 
motors. For at A-C you can expect and 
get the same careful engineering, gener- 
ous design and long-life operation that 
thousands of motor buyers have come 
to rely upon through the years. 
And remember . . . while many jobs 
call for special or modified motors, there 
are many more that can be solved with 
standard motors . . . at less cost... 
and often with saving in time! ALLIs- 
CHALMERS, MILWAUKEE. A 2082 





ALLIS@© CHALMERS 


One of the Big 3 in Electric Power Equipment — 
Biggest of All in Range of Industrial Products 
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Pressures up to 3000 pounds and temperatures of |200° F. 
are easily handled by the Foster Type 38-SV Super-Jet 
Safety Valve—it was designed especially for just these exact- 
ing requirements! It's no mere "beefed-up" low-pressure 
valve—rather it's a basic new design for high-pressure 
service. 


Only the Foster 38-SV Safety Valve gives you all 
these advantages: 





1...Exceptional steam economy because ... it reseats 
as low as 1% below popping pressure ... reseating is 
positive; without pounding or chatter... blowdown is 
adjustable from 8% down to 1%. 


.- Unaffected by temperature changes because... 
frame rod construction makes crawl negligible . . . de- 
flector protects spring and rods from escaping steam. 
. Maximum protection because... full opening is 
practically instantaneous... full rated nozzle capacity 
is available at popping pressure... oncé set under 
operating conditions, its popping point is constant. 
4...Positive reseating because... floating disc design 

... Steam-centered piston... permanently flat seats. 
Specify the Foster 38-SV Super-Jet Safety Valve for the 
finest in high-pressure protection! 


Complete details of the Foster 38-SV Super-Jet Safety 
Valve, for pressures up to 3000 pounds and temperatures 
up to 1200° F., are given in Bulletin 25. Write for it today! 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK YVALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... C hy Zi 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 


AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY vaLves...siRENS 11) MONROE STREET « NEWARK I, N, J: 
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EASY TO IDENTIFY 


| for wiring that’s 


Electric circuits on machines, panelboards, 
control devices and the like are easily traced 
and identified when wired with Flamenol 
Cable. The smooth, impervious insulation of 
Flamenol stays bright and clean. Seven colors 
provide for permanent coding of complex 
circuits. 

Once wired with Flamenol, electric circuits 
ate well protected for the full life-span of the 
machine. All the usual causes of insulation 
damage have little if any effect on the insu- 
lation of Flamenol, as these actual cases show: 


OIL WON'T HURT IT—In a chemical process plant, leads 
to oil-immersed motor controls were a constant source of 
trouble, until rewired with Flamenol. They've never 
given trouble since. 








MILD ACIDS AND ALKALIES WON’T HURT IT—Used to 
wire a battery-charging set-up, Flamenol didn’t fail 
despite ‘‘dunking’’ with electrolyte. In paper-mill 
wiring, it stood up against alkalies. 
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HARD TO HURT 


i'GENERAL & ELECTRIC 











SOLVENTS WON’T HURT IT—Flamenol ended wiring 
troubles on printing presses where inks splashed on 
the wiring. Oat a 
ie A 
Ij0 2=>"*a 
26m | 
>. SS 22 
MOISTURE WON’T HURT IT—After 7 years underground 
in damp soil, Flamenol insulation was still impervious. 







AGE WON'T HURT IT—In a seven-year test under Florida 


sunlight, the insulation on Flamenol cable showed no 
signs of deterioration. 


tk pat. 


ANOTHER G-E ACHIEVEMENT RESULTING FROM 
“FULL-RANGE” RESEARCH 


Long before the rubber shortage, G.E. had been seeking a 
“better-than-rubber” insulation for low-voltage wire and 
cable; an insulation that would be slow to age, hard to burn, 
and able to resist acids, oils, water, and alkalies. Soon, 
chemists in the G-E laboratories produced such an insulation 
from plasticized polyvinyl chloride. G-E process engineers 
then took the new insulation, and prior to 1936 had solved 
the problem of its application to a conductor on a practical 
basis. The result was Flamenol, the first wire and cable to 
be insulated with long-lived, tough, plasticized polyvinyl 
chloride—another G-E first. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 





502-58-1200 
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IRON BODY 
| GLOBE or 
ANGLE VALVE 


Notice the generous proportions, wide passageways with long 
curves, sturdy ribbed yoke with separate yoke nut, large hand- 
wheel, guided self-seating disc, renewable seat ring, and provisions 
for securely locking the disc, guide pin and yoke nut in place. 

These are some of your assurances of extra strength.and extra 
service when you install a Kennedy Iron Body Globe or Angle 
Valve. These valves are made in a full range of sizes for 125 Ib., 
150 lb., 175 lb. and 250 lb. steam pressure, with bronze-faced or 
renewable composition discs, and are also available in cross valve 
type. They are fully described in the 240-page Kennedy Catalog, 
which describes the entire Kennedy line of iron body and bronze 
gate, globe and check valves, malleable iron and bronze screwed 
pipe fittings, and cast iron flanged fittings and flanges. Write for 
your copy today. 





Buy From Our Distributor 


provis! 


sie. 
ind Nae? Keer 


THE KENNEDY VALVE MFG. CO. 


Elmira, New York 


KENNEDY cclice- sie fittings -fine hydrants 
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WATER 
SOFTENERS 
MAY LOOK ALIKE 



























CAPACITY Ei 


But see the BIG 


difference inside 















































ORDINARY SOFTENER IMPROVED ELGIN SOFTENER 


It so happens that all water softeners are pretty 


much alike in outward appearance. But there the THE IMPROVED ELGIN 
resemblance ends. Look inside the Elgin and you'll 

see an important difference — the new Elgin ““Dou- GIVES 44% 
ble-Check” manifold system. MORE SOFT WATER 





The diagrams show how this increases capacity 
by permitting a deeper softening bed without loss 








of zeolite —a loss that ordinary softeners attempt Modernize your old softener 
to avoid by limiting the depth of the zeolite bed. Using the ingenious “Double-Check” manifold 
Look further and you'll see how this improved man- arrangement, it is a simple matter to convert any 
ifold system brings many more water softener to Elgin design. 
unmatched softener features as When supplemented by high- 
- listed at right. capacity Elgin Zeolite this mod- 
hn oo No Other Softener Offers— ernization  pro- 
problem, remember that in the @ Lower First Cost vides up to 44% 
final analysis, water softening @ Lower Operating Cost more soft water 
Capacity is what you buy. Ex- and reduces oper- 
amine all softeners in this light @ Higher Efficiency ating and main- 
and you'll see why the new @ Less Maintenance tenance costs. 
Elgin ranks as one of the great iain tiie The cost is sur- 
advances in water condition- > ne prisingly low. 
ing. New bulletin giving all @ Less Space Required New bulletin 
the facts is yours for the asking. tells all about it. 











». | Let your nearest Elgin Engineer help you plan nae 


KV-134 


ELGIN SOFTENER CORPORATION 


SOFTENERS * FILTERS * WATER TREATMENT * BOILER WATER CONDITIONING 
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Design for Better 
|PROCESS CONTROL 


} 
{ 
# 


Pare | 


a 


DIAPHRAGM OPERATING 
MEDIUM CONNECTION 








‘THREADED SPRING CASE 
PERMITS FLEXIBILITY OF a Hat Henne 
DIAPHRAGM: SPRING DIAPHRAGM CASES 
4 UNPERFORATED 
CLOTH INSERTED 
DIAPHRAGM 
UPPER STEM 
SPRING GUIDE PLATES 3-POINT 
ROLLER GUIDED 
MULTIPLE SPRING 
THRUST BEARING 
DOUBLE STEM CONNECTOR SPRING ADJUSTMENT SCREW 
MENT AND 
POSITIVE STEM A. ADJUSTABLE TRAVEL SCALE PLATE 
GREASE CARTRIGE LUBRICATOR 
STEEL SO AIING wast <menical UNIT STUFFING BOX ASSEMBLY 
REVERSIBLE TOP & BOTTOM 
(FURNISHED ow DARD ON STEEL STEM GUIDED INNER VALVE 
THREADED IN SEAT 
RING CONSTRUCTION _—ve Boor 
(REMOVABLE) HIGH FLOW CAPACITY 
) DESIGN 
@ SIZES 
%" to1 6" inclusive. 
@ PRESSURES 
125 to 5000 Ibs. Pasay hignn 
oi idteaiiiaaiaia INNER VALVE GUIDE 





up to 750° F. 





























THE NEW McALEAR TYPE H-86 MOTOR DIAPHRAGM VALVE, here 
shown, like other McAlear Automatic Controls, meets new and 
unusually critical requirements resulting from recent technological 
advancements in process industries. 














In the processing of high octane gaso- BRING YOUR CONTROL PROBLEMS TO 
line, synthetic rubber, resins, plastics, McALEAR. Draw on the wide experi- 
chemicals, etc., wherever advanced ence of McAlear engineers . . .on their 
new methods—employing abnormally _ readiness and willingness to help you. 
high pressures and temperatures— For informative bulletins or catalog, 
call for controls of greater sturdiness write McAlear Manufacturing Com- 
and higher precision, McAlear Con- pany, Automatic Control Division of 
.. Y. trols are maintaining continuous, un- Climax Industries, 1915 S. Western 
interrupted production. Avenue, Chicago 8, Illinois. 
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gives you 





safe accurate reading 


with remote location convenience 
















EYE-HYE 
E-20 may be» 
used to measure 
water, oil orany \ 
liquids which 
do not attack + 
mercury. 









td 






































EYE-HYE 





we 


























. . . Your tanks and vessels 
holding liquid levels up to 
12 feet now can be read by 


Reliance EYE-HYE 














uM 





A 































his new model EYE-HYE, the E-20, brings 
Bee new convenience and efficiency in check- 
ing liquid levels having a high variation factor. 
It’s valuable to know you can read accurately 
up to 12 feet of liquid by a sharply defined, 
illuminated indicating column no higher than 
12 inches. The window can be located above 
or below and a reasonable distance away from 
the container —on wall or instrument panel. 
Reliance has perfected and tested in actual in- 
stallations this new model EY E-HYE which 
operates on the same general principle as those 
you've used (or seen) in many power plants. 

Using mercury as the indicating medium, 
liquid levels greater than encountered in boil- 
ers and other vessels are condensed to a fraction 
of their actual footage — are measured by a 
“black” mercury column against a window 
face plate scaled to’suit your needs. 

The new EYE-HYE E-20 places a much- 
desired direct-reading (no interpretation re- 
quired) eye-level gage at your command 
for safer supervision of unusually high liquid 
levels. Write today for Bulletin 450. 





THE RELIANCE GAUGE COLUMN CO. 
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CES since 1884 


ee 


* 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 

















41,500 lb. per hr. 


STEAM GENERATED 


2,355,000 k.w. per hr. 


CAPACITY ‘High Presiu 


Ties figures show the confidence placed by 
Consulting Engineers, Central Station and In- 7 0] 0 hel Fam vom £010) o'r. 
dustrial Power Plant Engineers, in Kellogg's TEMPERATURE CONDITIONS 
ability to design, fabricate and erect piping in- ee emineeatars i ; 
stallations, which perform as required, under 
the most advanced techniques of pressure and 
temperature. 


roJo] OTE oy 710] Oi | oe 


While the figures show only high pressure in- PRESSURE RANGE 


stallations, The Kellogg Company has also pre- 
fabricated and erected many piping jobs for 
lower pressures. 


» “Masterflex”’ Prefabricated Piping Systems - ““Masterweld” pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation,: Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units - JUIK’Processes 
for Lubricating Oil Plants. Plastic Refractories - Radial Brick Chimneys. 





THE M. W. KELLOGG COMPANY - JERSEY CITY, NEW JERSEY - 225 BROADWAY, NEW YORK 7,N.Y. 
REPRESENTATIVES * 
LOS ANGELES: 609 SOUTH GRAND HOUSTON 2, TEXAS: 402 ESPERSON BLDG TULSA: PHILTOWER BLOG 
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TOP EFFICIENCY 


for 


CONSERVING HEAT— 
SAVING MONEY 













Effective up to 1800° F.—this easy- 
to-apply, insulating cement does 
not break down under service 
conditions... 


Here are some figures to indicate how 
B-H No. 1 Insulating Cement cuts 
down heat losses, when used on valves: 

ASSUMPTIONS: 70° F.—tempera- 
ture of surrounding still air; 350° F.— 
hot surface temperature (120 Ib. 
steam); coal at 13000 BTU per Ib, 
utilized at 60% efficiency. 


Insulation Yearly Saving 


Valve Size Thickness Per Valve 
3” Globe (screwed) 1” 335 Ib. 
3” Gate (screwed) : ba 313 Ib. 
6” Globe (screwed) a” 831 Ib. 
6” Gate (screwed) "eg 559 Ib. 


On flanged valves the saving would 

be approximately five times as much. 

Similar savings are effected when 
this cement is used on piping, flanged 
couplings, drum or tank ends, and all 
irregular surfaces not suited to molded 
insulations. 
















Two facts account for the extra years 
of efficient service you get from this 
product. First, its base is nodulated 
B-H black Rockwool—which keeps its 
physical properties; the dead air cells 
mean both maximum insulating effi- 
ciency and light weight. Second, a spe- 
cial rust-inhibitor safeguards the metal 
against corrosion, insures a lasting, firm 
bond. 

B-H No. 1 Cement is easy to use, 
easy to store—efficient up to 1800° F., 
reclaimable up to 1200° —ideal for 
maintenance work. 

Use the coupon below to secure a 
practical sample ‘and an illustrated 
folder of performance charts and data 
—together with general application 
recommendations. 


Baldwin-Hill 


SPECIALISTS IN THERMAL INSULATION PRODUCTS 
Baldwin-Hill Co., 606 Breunig Ave., Trenton 2, N. J. 
Send information on products checked below: 


0). Free sample of B-H No. 1 Cement 


E No. 100 Pipe Covering—effective 
up to 1200°F. (for long runs over- 
head, underground, Diesel exhausts) 





NAME 


1] Mono-Block—the one-block insula- 
tion for all temperatures up to 1700°F. 


[_] Black Rockwool Blankets (felted 
between various types of metal fabrics) 


POSITION 





FIRM 





ADDRESS 





city 


N 


ZONE STATE 
a rT 

















Kellogg Retires 
as President of EEI 


THE RETIREMENT ON June 30 of 
Charles W. Kellogg, President of the 
Edison Electric Institute, officially 
terminated a career of 43 years of dis- 
tinguished service to the electric util- 
ity industry. During this time, Mr. 
Kellogg served as an operating and a 
holding company executive, and in his 
present position as head of the prin- 
cipal trade association of the electric 
utility industry. 

Born in Philadelphia in 1880, Mr. 
Kellogg received the degrees of BS 
(1902) and MS (1903) from M. I. T. 
After graduation, he joined the utility 
concern of Stone & Webster—a con- 
nection that was to last for 36 years. 

He was appointed manager of the 
Edison Co. in Brockton, Mass., a Stone 


‘& Webster affiliate, in 1905. Mr. Kel- 


logg shortly thereafter was transferred 
to Texas, where he spent nine years 
as manager of Stone & Webster op- 
erating companies in El] Paso and the 
Gulf Coast area. 

From 1914 to 1919, he was the man- 
ager of the Mississippi River Power 
Co. at Keokuk, Iowa. During the lat- 
ter part of this period, he was also 
the manager of Stone & Webster’s 
Middle West District. 

Assigned to the Stone & Webster 
Boston office in 1919, Mr. Kellogg 
spent the next six years in work on 
appraisals, reports, etc. He was elected 
President of Engineers Public Service 
Co. shortly after its organization by 
Stone & Webster and associated in- 
terests in 1925. He became Chairman 
of the Board in 1933, and continued 
in this post until 1939. 

In June 1940, he was asked to serve 
for a three months’ period as Chief 
Consultant of the Light, Heat and 
Power Unit of the Defense Commis- 
sion, predecessor of the War Produc- 
tion Board. On leave of absence from 
the Institute, this three months’ 
period was extended to a full-year, in 
which he devoted practically all of 
his time to organization of the public 
utilities in tle defense program. 


CED Issues 
Handbook 


REALIZING THE need for the fullest 
possible information for American 
manufacturers regarding the develop- 
ment of markets abroad, the Commit- 
tee for Economic Development ob- 
tained the cooperation of 10 organiza- 
tions whose activities are concentrated 
on export problems in producing “A 
Handbook of International. Trade.” 
This one hundred page handbook is 
an extremely helpful and authorita- 
tive treatise on this subject. 

Primarily, this handbook is divided 
into two parts plus an appendix. Part 
One deals with export for the manu- 
facturer. Part Two deals with import 
for the manufacturer, wholesale dis- 
tributor and retailer. Each of these 
two parts is treated in a succession of 
steps expressed with clear thought 
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The efficient performance of a Laclede 
Stoker is greatly improved by using 
CARBOFRAX silicon carbide brick in 
the boiler walls. A typical installation 
is shown by the illustration. 


Trouble causing, space consuming 
clinkers cannot form on the dense sur- 
face of CARBOFRAX brick. These 
brick remain hard and impenetrable at 
temperatures far above those reached in 
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normal operation. With no softening 
of the brickwork, the moving fuel bed 
helps to clean the walls. Any accumula- 
tions remaining are easily barred off. 


Unrestricted by choking clinker forma- 
tions, the fire is active over the entire 
grate area. Fuel is burned more efficiently 
...more economically. Greater furnace 
capacity is realized with a decided sav- 
ing in cost. 
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Production is uninterrupted by the fre- 
quent repairs usually experienced when 
ordinary refractories are used. The resist- 
ance of CARBOFRAX brick to me- 
chanical abrasion, spalling and crack- 
ing is particularly noteworthy. Reports 
from the field of steady service from 8 
to 10 years are not exceptional. And 
since CARBOFRAX brick do not burn * 
or cut back, upper walls do not require 
the repair and maintenance otherwise 
expected. 


A thorough investigation of the advan- 
tages provided by CARBOFRAX set- 
tings often leads to beneficial results. 
Engineering details can be quickly and 
easily found in our specially prepared 
booklet “CARBOFRAX in Boiler Fur- 
naces.” Write Dept. H-86 for your copy 
today. The Carborundum Company, 
Refractories Division, Perth Amboy, 
New Jersey. 


sy CARBORUNDUM 


TRADE MARK 


“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 
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Ze HENSZEY 


BOILER FEED REGULATOR 


opgerds 


SIMPLE but EFFECTIVE BOILER WATER 
LEVEL CONTROL CONTINUOUSLY, 
AUTOMATICALLY, and ACCURATELY 
under ALL LOAD CONDITIONS... 


The Henszey Boiler Feed Regulator is 
made for pressures up to 600 Ibs. and 
in pipe sizes up to four inches. No ad- 
ditional structural supports are needed 
... once installed and set for operation, 
no further attention is necessary. 


HENSZEY COMPANY, Dept. C8, Watertown, Wis. 





HENSZEY 3 
BOILER FEED REGULATORS 


Continuous Blowdown ¢ Distillation Systems ¢ Heat Exchangers Ps, 
Feed Water Meters e Flow Indicators e¢ Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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and in understandable English. This 
handbook is priced at fifty cents and is 
distributed by the Committee for Eco- 
nomic Development, 285 Madison 
Ave., New York 17, N. Y. 


Snell New Head 
of Chemists’ Group 


Dr. Foster DEE SNELL, president 
of Foster D. Snell, Inc., Consulting 
Chemists and Engineers of 305 Wash- 
ington Street, Brooklyn 1, New York 
was elected president of the American 
Institute of Chemists at its annual 
meeting held May 17th at the Hotel 
Biltmore, succeeding Dr. Gustav Eg- 
loff of Universal Oil Products Co., 
Chicago. 

Dr. Joseph Mattiello, technical di- 
rector of the Hilo Varnish Co., was 
elected as vice president, succeeding 
Dr. Donald Price, Technical director 
of Oakite Products, Inc., New York. 
At the same meeting reelection of Dr. 
Lloyd Van Doren, patent attorney of 
New York as Secretary and Frederick 
A. Hessel, president of the Montclair 
Research Corp. of Montclair, N. J. as 


‘Treasurer was announced. 


New councilors elected for three 
years were Dr. Donald B. Keyes, vice 
president of Hayden Chemical Corp.; 
Dr. Raymond E. Kirk, dean of the 
graduate school and head of the de- 
partment of Chemistry of The Poly- 
technic Institute, Brooklyn, New 
York; and Dr. Donald Price. 


New Unit for 
Grand Coulee 


OPENING A new era in power pro- 
duction in the Pacific Northwest, the 
Bureau of Reclamation has called for 
bids on a 165,000 hp turbine, the 
world’s mightiest, to drive the largest 
hydroelectric generator which will be 
installed in the recently completed 
right powerhouse at Grand Coulee 
Dam. 

Companion structure to the left 
powerhouse which has produced more 
than 18 billion kw of electrical energy, 
the right powerhouse is designed to 
serve nine generators. The first unit 
> be installed will be rated at 120,000 

Ww. 


Although similar to those in the left 
powerhouse, the first unit in the right 
powerhouse will have a higher rating, 
120,000 kw compared with 108,000 kw. 
During the war, the 108,000 kw gen- 
erators in the left powerhouse op- 
erated continuously under loads of 
120,000 and greater. 


BCR Appointments 


BITUMINOUS COAL RESEARCH, INC., 
has made three appointments to the 
BCR Technical Advisory Board, nam- 
ing C. R. Mabley, Jr. of Huntington, 
W. Va., John Mitchell of Boston, 
Mass., and Charles J. Surdy of New 
York City. 

Mr. Mabley, a former colonel in the 
Army of the United States, is general 
manager of industrial sales for Island 
Creek Coal Sales Co. Mr. Mitchell, a 
gas engineer, represents the Koppers 
Coal Division of Eastern Gas & Fuel 
Associates. Mr. Surdy is vice presi- 
dent of The Standard Stoker Co., Inc. 









































































° EXPANDING BRUSH 
CLEANS "/2” |. D. TUBES 


exclusive Wilson features 
assure efficiency and economy 


For years the problem of removing deposit from very small tubes has 
stumped tube cleaning experts in the marine and power plant fields and 
driven them to expensive tube removal, pickling and replacement. 


Now the need for this has been eliminated! Wilson engineers have devel- 
oped a new expanding brush specially designed to clean the small tubes 
in heat exchangers, evaporators, condensers and similar equipment without 
necessity of removing tubes or bundles. This compact ‘little brush — the 
smallest yet developed — removes light scales and other deposits in tubes as 
small as 14” I.D. 


Small as it is, the mew expanding brush incorporates features which have 
long enabled Wilson expanding brushes to make fast work of removing 
deposits for which they are designed. Here are just three of the many 
features. 





Replaceable retainers and caps take wear. Brush is as good as 
new when inexpensive cap is replaced. 


Special case hardened steel makes possible longest brush 
body life. 


Exclusive patented one piece cartridge design; substantial chan- 
nel walls prevent tufts from “punching through” while solid, 
long-wearing side walls together with special bristles of steel, 
bronze, tampico, or nylon assure longest brush life. 


There is a Wilson Expanding Brush for every tube from 1,” LD. up... 
ferrous or non-ferrous, straight or curved. 


Immediate delivery from stock. Write for additional information, address- 
ing all communications to Dept. N. 





THOMAS C. WILSON, INC., 21-11 44th Avenue, Long Island City 1, N. Y. 


a ey oe ee 
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Trustworthy Water Jacket Cooling 
for Industrial Power Equipment 


Ample cooling capacity, with freedom from the main- 
tenance troubles of open-system water cooling, supports 
higher production. 

The NIAGARA AERO HEAT EXCHANGER pro- 
vides a closed system of re-circulated, clean jacket water 
at a controlled temperature. Operating your diesel or gas 
engines or other machinery at the correct temperature 
assures you of full-rated power, and freedom from fre- 
quent shut-down and mechanical trouble. 

Using the NIAGARA AERO HEAT EXCHANGER 
also provides operating economies that quickly pay for 
the equipment. The heat is removed by air and the high 
cost of cooling water is eliminated. 


Write for Bulletin 96 for complete information. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. PP-86, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 





A.C., Refrig. Market 
to Expand 


AN UNPARALLELED market expan- 
sion for air conditioning and refrig- 
erating equipment was forecast by S, 
E. Lauer, President of the York Corp. 
of York, Pa., whose election as Presi- 
dent of the Air Conditioning and Re- 
frigerating Machinery Association was 
announced recently by the Associa- 
tion. 

Mr. Lauer stated that the industry’s 
greatly enlarged plant capacity, which 
was more than double for wartime 
manufacture, probably can be fully 
employed to meet current and pro- 
spective demands for improved types 
of refrigerating and air conditioning 
machinery. 


Revenues 
Increase 


ELECTRIC OPERATING revenues of 
the larger privately-owned electric 
utilities in the United States in April 
1946 were $263,178,000, as compared 
to $257,895,000 in April 1945, an in- 


- crease of 2.0 per cent, according to 


preliminary figures just announced 
by the Federal Power Commission in 
advance of its monthly report in the 
series entitled “Sales, Revenues, and 
Income of Privately-Owned Class A 
and Class B Electric Utilities in the 
United States.” 

Revenue deductions (including op- 
erating expenses, depreciation and 
taxes) were $198,300,000, a fractional 
percentage under those of April 1945. 

Gross income, including other util- 
ity operating income, increased 10.5 
per cent to $74,864,000 and net income 
in April 1946 was $53,130,000, an in- 
crease of 32.8 per cent from the net 
for April 1945. 


Dale Hollow 
Hydro-Plant 


UNITED STATES ENGINEER Office, 
Nashville, Tenn., will begin work soon 
on new hydroelectric generating sta- 
tion at Dale Hollow on Obey River, 
about 3 miles from Celina, Clay 
County, Tenn., originally projected a 
number of months ago, when dam was 
constructed at that place and since 
used for flood control service. This 
dam, a concrete gravity type struc- 
ture, has a maximum height of ap- 
proximately 200 ft. At time of build- 
ing, 1942-43, portion of power station 
substructure likewise was completed. 
Superstructure will be built by Mor- 
rison-Knudsen Co., Boise, Idaho, 
which recently tendered low bid of 
$1,720,246 for work. It will be a mul- 
ti-story, reinforced-concrete structure, 
with generator room designed for 
three main hydraulic turbine units of 
54,000 kw gross rating, two of which 
will be installed at present time. Each 
will consist of a 25,000-hp hydraulic 
turbine, to be furnished by S. Morgan 
Smith Co., and 18,000-kw electric gen- 
erator, which will be supplied by 
Westinghouse Electric Corp. A stor- 
age reservoir has been constructed to 
provide a total of 1,353,000 acre-ft for 
power service, giving a normal op- 
erating head of 140 ft. In addition to 
main generating units, an 850-hp sta- 
tion service water turbine will be fur- 
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in opening. Cover remains 


on bus duct. 


Westinghouse 


PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 


BUS DUCT 


tinghouse Bus Duct 


Planned flexibility for the future puts this 
large manufacturing plant on a fighting basis 
with the keenest competition. Changes in 
manufacturing technique or the manufacture 
of a new product may call for extensive relo- 
cation and addition of machinery. Such 
changes can be met faster...with less work 
... with resulting economy if power is carried 


by a bus duct system. 


Westinghouse Bus Duct comes in ten-foot 
sections and requires only wrench, screw 
driver and block and tackle for its installa- 
tion. An exclusive Westinghouse feature is a 
cantilever hanger which slides to position, 
making it unnecessary to line up a fixed 
hanger with a fixed support overhead. 


There’s a plug-in opening every twelve 
inches, alternating from side to side. Plug-in 
openings are insulated with Prestite, which 
also insulates and supports the busbars. 
Prestite is an exclusive Westinghouse product 
...a wet process porcelain of high dielectric 
and mechanical strength. Exclusive four- 
channel housing design makes Westinghouse 
the strongest of all bus duct construction, 


Put your bus duct ‘problems up to 
Westinghouse Bus Duct Engineers. Call your 
nearest Westinghouse distributor, or write 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. J-60636 


Ask your Westinghouse Dis- 
tributor, or write for your 
copy of Booklet B-3714. It 
gives you complete informa- 
tion for applying bus duct to 
your power distribution job. 
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Darts 


Don’t Deviate 


ry TWO BRONZE SEATS 
ALWAYS MEET IN A 
TRUE BALL JOINT 





Because their two bronze seats are 

ground to form a true ball joint, Darts 
may be closed to a leak-proof connection with the great- 
est of ease—and may be uncoupled just as easily if needed 
for other services. Body and nut are made of high-test 
air-refined malleable iron — practically indestructible. 
That’s why far-sighted buyers prefer Darts. They last 
longer — cost least in the long 


run. 


Let your Supplier show you Dart’s 
unique construction. 


E. M. DART MANUFACTURING CO. 
PROVIDENCE 5, R. I. 





nished by James Leffel & Co., to oper- 
ate a 750-kva generator of Westing- 
house type. Main power transformers 
will be supplied by General Electric 
Co.; oil circuit breakers by Allis- 
Chalmers Mfg. Co.; main control 
switchboards and switchgear, General 
Electric Co.; low-tension switchgear 
and miscellaneous transformers, 
Westinghouse Electric Corp.; and dis- 
connecting switches and _ insulators, 
Bowie Switch Co. It is proposed to 
complete the project and place station 
in service late in 1947. 


Highway Building 
Not Curtailed 


THE RECENT order further curtail- 
ing most types of non-housing con- 
struction does not restrict the build- 
ing of roads, highways, and streets, 
Claude C. Blair, president of the Pav- 
ing Brick Institute, stated recently. 

“Highway construction has been 
exempted from this and earlier re- 
strictions because the materials re- 
quired are not needed for home build- 
ing and because paving does not take 
needed labor away from housing,” 
Blair said. 

“The supply of road building mate- 
rials is ample to permit construction 
to proceed on schedule, and work done 
in the immediate future will help to 
provide employment for workers who 
are unemployed because of the limi- 
tations on industrial, commercial, and 
other building.” 


17th National 
Power Show 


ORGANIZATION OF the 17th National 
Exposition of Power and Mechan- 
ical Engineering, better known as 
the National Power Show, has been 
going forward for some time and is 
now practically completed. The Ex- 
position will return to Grand Central 
Palace, New York, the week of De- 
cember 2-7 next, same week as ASME 
meetings; for the first time since 1940. 
All the available exhibition space on 
four floors will be occupied. Over 300 
leading manufacturers have already 
engaged space, and the remaining 
spaces will undoubtedly be exhausted 
in the near future. 

Reconversion of industrial plants 
everywhere, following four to six 
years of forced-draft emergency op- 
eration, has generated an enormous 
demand for new power equipment of 
every description, for both replace- 
ment and renewal and in the full 
range of capacities. The Exposition 
will cover this general requirement, 
including units, parts, materials and 
supplies, with one of the largest dis- 
plays of its kind in many years, both 
in space occupied and in number of 
exhibitors. The showing will consist 
principally of equipment for the pro- 
duction of power from fuel, power 
transmission to machines and some 
phases of power utilization. 

Attendance at these expositions, 
which are normally held every two 
years is restricted to qualified visitors, 
classified according to buying in- 
fluence in the field of power produc- 
tion and use. The Exposition has been 
designed to provide maximum display 
and engineering information for these 
groups. Invitations this year will be 
based on revised lists, recognizing 
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@ Boiler Headers are perhaps the most vital part of 
any piping system. Adequate strength is necessary 
because a breakdown here means that the whole 
system has to be shut down. In addition, maximum effi- 
ciency of the system depends to a great extent on full 
capacity flow into every header take-off. To further 
complicate matters, take-offs are often close together 
and working room is usually at a premium. 


The use of WeldOlet Fittings for making header 
take-offs will simplify these problems in practically 
all boiler-header construction jobs. 


These fittings are designed so that they provide full 
original pipe strength at the joint and their funnel- 
shaped openings insure full flow into the branch lines. 
They also make it possible to place outlets close 
together, and require a minimum amount of working 
room. Only enough space is required to allow 
room for welding. 


To get full specifications and description of these 
safer, more efficient, easier-to-install fittings, write 
today for the new 16-page WeldOlet Fittings Catalog. 


Forged Fittings Division BONNEY FORGE & TOOL WORKS © 639 N. Meadow St., Allentown, Pa. 


BUY MORE BONDS AND KEEP THEM 


WELD 


TRADE MARK REG, U. S. PAT. OFF. 


| 


PAT. IN U.S. & FOREIGN COUNTRIES 2 


WELDING OUTLET=THREADED OUTLET=-SOCKET OUTLET 
Gor Welded Branch Pipe Outlets 
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thousands of dislocations resulting 
from the war and to the incidence of 
h new en as the 

: i numerous smaller specialty manufac- 
Drop Plant Maintenance Costs wit as as ee 
present time. 


Toledo Edison’‘s 
Coal 


THE TOLEDO EDISON Co. has started 
installation of machinery to be used 
in a $700,000 coal-handling system for 
its Acme power plant, it was an- 
nounced recently. 

The new system will replace a coal- 
handling arrangement designed when 
the Acme plant’s capacity was only 
50,000 kw and which had been geared 
up to handle the 200,000-kw wartime 
load of the plant. When the new 
project is in operation, probably by 
next fall, it will have a coal-handling 
capacity of 600 tons an hour, making 
possible processing and storage of a 
24-hr coal supply during a normal day 
shift, he reported. 

Coal cars will be placed in position 
over a series of hoppers, then inverted 
by the cardumper. From the hoppers 
the coal will be moved by belt con- 
veyor to the breaker house for crush- 
ing and sorting, then another con- 
veyor will transfer it to the silos, he 
said. A third conveyor will move it 
into the bunkers of the plant where it 
will be processed for burning. 


Standards Back to 
Private Industry 


CHESTERTON 












It will pay you to specify CHESTERTON PARACHUTE 




















PACKING on your hydraulic rams, high pressure en- REVERSING the wartime trend, Mr. 
gines and pumps, hot or cold oils, rubber solvents. . . . bts Pgh - * hrc 
. : Bend crick S o ate enter- 
It is fully automatic, needs no ee after = Glee Gee emer: feaetian af tee 
ments, holds a tight seal, brings a sharp drop in plant termining industrial and consumer 
maintenance costs. . . . Sold in all principal cities by standards. ; 
Factory-Trained Distributors. Write for the special en- solaibtecd at Gn tae ee ae . 
i i i te 8 
gineering folder on CHESTERTON PARACHUTE cal Chaieains of tak Peliey Conmuit: : 
PACKING. =) eee _ tee on Standards, appointed by the re 
_ Secretary of Commerce in January, ai 
1945, Mr. Wallace characterized the d 
A. W CHESTERTON co negotiation and publication of stand- qi 
F . , ards through private initiative and pe 
64 INDIA ST., BOSTON 10, MASS. on a tage oe basis as ‘‘emi- pe 
; fas nently desirable.” 9) 
Distributors in Principal Cities In the three-way correspondence a 
between the Department, the Policy | th 
Committee, and the ASA, the Policy ar 
Committee has given assurance that at 
industry will make possible the nec- ¢ 
essary extensions of the facilities of Ww 
the ASA to enable it to render all ci 
desired services; and the ASA has in- va 
formed Secretary Wallace and the ne 
Policy Committee of its acceptance fa 
of the responsibility. co 
Mr. Bryans announced a number of cit 
steps ‘taken in strengthening the ASA sid 
along the lines of the Policy Com- ice 
CHANGE OF ADDRESS mittee’s recommendations. Through M: 
: eet 4 Psyche i — Se 
: ene - s : as broadene e scope of its wor op: 
To avoid missing an issue or paying for forwarding so that it may deal with any stand- prc 
postage be sure to send a change of address to our ards .or standardization project de- ( 
serving national recognition, whether én 
office. Changes received by the 20th of the month in = field - a. consumer 
oods, or in other fields. f 
can be made effective for following month’s issue. ” tie 
James Rowland Cudworth has WI 
POWER PLANT ENGINEERING been appointed Dean of the College bis 
of Engineering according to an an- 
nouncement received recently from 


the President of the University of 
Alabama. 
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Fast-flowing rivers, rapidly chang- 
ing tides, spray ponds and moving 
ships all create a condition causing 
entrainment of air. Furthermore, all 
raw water is saturated with dissolved 
air. Approximately 2.7 cu. ft. of air will 
dissolve in 1000 gal. of water — the 
quantity of air to saturate being de- 
pendent on the water pressure, com- 
position and temperature. Any low- 
pressure areas in the circulating sys- 
tem permit the liberation of part of 
this dissolved air to ally itself with 
any free air in its erosive-corrosive 
attack on the tubes. 


In actual operating conditions, 
where dissolved or entrained air in the 
circulating water is only one of the 
variables, tube life depends on the 
nature and/or extent of such other 
factors as: Velocity and turbulence of 
coolant ... Chemical composition of 
circulating water ... Temperatures in- 
side and outside of tubes .. . Chem- 
ical or electro-chemical actions... 
Marine growths or other deposits .. . 
Sewage and wastes present . . . Devel- 
opment of protective film... Media 
surrounding tubes. 


One of the principal objects of Con- 
denser Tube Technical Research has 
been the development of alloys de- 
signed to give the user longest tube 
life and most trouble-free service. 
Where the major factor affecting tube 
life is the presence of dissolved or en- 


trained air, satisfactory alloys in- 
clude Cupro-Nickel, Aluminum Brass 
and Phosphorized Admiralty, each 
within its temperature limitations. 


So many variables surround any 
condenser or heat exchanger tube 
application that each case must be 
treated as an individual problem. 


Data accumulated during Scovill’s 
continuous study of condenser and 
heat exchanger tube service conditions 
for every known application equip its 
Technical Service Department to offer 
sound guidance in tube alloy selection 
for existing or proposed installations. 


THREE SCOVILL SERVICES 
Scovill’s Service in Men offers ex- 





perienced engineering to help solve 
your tube selection and installation 
problems. Service in Metals develops 
and produces Scovill tube alloys that 
conform to your requirements. Service 
in Manuals consists of literature which 
gives you latest, authentic informa- 
tion on condenser 
and heat exchanger 
tubes. For a free 
copy of Condenser 
Tube Booklet, ad- 
dress Scovill Man- 
ufacturing Co., 17 
Mill St., Water- 
bury 91, Conn. Ex- 
port Dept. 405 Lex- 
ington Ave., New 
York 17, N. Y. 








SCOVILL 














'SCOVILL 


CONDENSER TUBES 


One Product e Three Services 


Service in Manuals . Service in Metals . Service in Men 
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B. J. Cross to Manage 
CE Co. Research 


Bertram J. Cross has been desig- 
nated to take over management of the 
Development and Research Depart- 
ment of Combustion Engineering Co., 
succeeding the late Henry Kreisinger 
with whom he had been closely asso- 
ciated for over 25 years. 

A graduate of Colorado College in 
1913, Mr. Cross spent the next few 


years in mining operations in the 
West, and in 1917 joined the staff of 
the U. S. Bureau of Mines where he 
engaged in fuels research. He came 
to Combustion Engineering Co. in 
1929 and was identified with the early 
applications of pulverized coal to 
power boilers, notably those at Oneida 
Street and Lakeside Stations, Mil- 
waukee. With the exception of 2% 
years spent away from the Company 
in the early thirties, he has given his 
entire time to research and develop- 
ment, involving field work in testing, 
temperature measurements, boiler 
water studies and fuel-burning prob- 
lems. 

Mr. Cross is a member of several 
important committees of the ASME 
including Boiler Feedwater Studies, 


the Boiler Test Code and Fuels, ang 
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High Sigh peed . by-product and steam 
ise ‘ounty, Va., on the 
= nterstate > Raliveed. 


EAD 


High grade gas, by-product, steam and 
domestic coal from Wise County, Va., 
on the Interstate Railroad. 


itieh grade, high volatile steam and 
aoe coal from Wise County, 
on the Interstate Railroad. 


CEN 


A laboratory controlled product 
blended to meet exacting stoker_re- 
quirements. From Wise County, Va.. 
on the Interstate Railroad. 


COKE 


Roda and Stonega from Wise County, 
Va., and Connellsville Coke from 
Pennsylvania. 


Seam in orgeeoeet 
on the N. F. & 








Coal from the Fire Creek 


Unexcelled Steami: 
£ County, W. Va., originating 


ANTHRACITE — Hazle Brook Premium 
-- e Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BLUEFIELD, W. VA. BOSTON BUFFALO CHARLOTTE, N. C. 
CINCINNATI DETROIT NEW YORK NORFOLK PITTSBURGH. 





= 
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Rion? 


High grade gas, by-product, steam and 
domestic coal—Pittsburgh seam from 
Irwin Basin, Westmoreland County, 
Pennsylvania, on the Penna. Railroad. 








Genuine Third Vein Pocahontas from 
McDowell County, W. — on the 
Norfolk & Western Railroad 


Medium volatile, high fusion coking 
coal for by-productand steam use from 
Wyoming Co., W. Va., on Vgn. Ry. 





Hazard No. 4 and No. 7 steam_and 
domestic coal from Wiscoal, Kot 
County, Kentucky, on the 
Railroad. 
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has been the author of numerous 
papers before that society and other 
engineering bodies. 


Berg Advances at 
Dravo Corp. 


According to an announcement by 
Dravo Corp., Walter P. Berg has been 
appointed General Manager of the 
Machinery Division of the Corpora- 
tion. Mr. Berg assumes the duties of 
W. K. Fitch, who recently became 
Dravo Board Chairman. 

Activities under Mr. Berg’s super- 
vision will include the furnishing and 
installing of heavy machinery, heat- 
ing, power plant construction, and the 
products of such firms as DeLaval 
Steam Turbine Co., Cochrane eS 
The Allen-Sherman-Hoft Co. °C, H: 
Wheeler Manufacturing Co., "Carrier 
Corp., Iron Fireman Manufacturing 
Co., and Tri-Lok Co. 

Walter P. Berg graduated from Le- 
high University (M E degree) in 1917 
and came with Dravo Corp. as an As- 
sistant Engineer in 1923. Since 1938 
he has been in charge of the Power 
Department of Dravo Corp.’s Machin- 
ery Division. 


Link-Belt 
Personnel Changes 


Link-Belt Co. announces that at a 
special meeting of the Board of Di- 
rectors held in Chicago arrangements 
were made for George P. Torrence 
to again become associated with Link- 
Belt Company. 

Mr. Torrence will rejoin the Link- 
Belt organization on July 1, 1946, as 
Executive Vice-President, and will be- 
come President of Link-Belt Co. No- 
vember 1, 1946, at which time Mr. 
Carter retires as President, in ac- 
cordance with. the company’s retire- 
ment plan. 

The Board created an Executive 
Committee consisting of directors 
Howard Coonley, Russell Livermore 
and W. C. Carter with Mr. Carter as 
Chairman. 


Rolph to Head 
Holophane Company 


THomas W. Ro.ipH recently was 
elected president of the Holophane 
Co., Inc. , Mr. Rolph assumes his new 
duties July 1 and will be located at 
the company’s headquarters in New 
York City. He succeeds Charles 
Franck. who has been the general 
manager close to thirty years and the 
president during the last 16 years 
and who will act as chairman of the 
board after June 30. 

Mr. Rolph’s advance in the Holo- 
phane organization has been steady. 
He has served the organization for 
25 years, first as head of the street 
lighting department, then Chief En- 
gineer. Several years ago he was 
made vice president and was placed 
in charge of manufacturing and engi- 
neering. A year ago he was elected 
to the board of directors. 


Globe Steel 


Personnel Changes 
GLOBE STEEL TUBES Co., Milwaukee, 
announces that Gilbert H. Krohn has 
been appointed Manager of Sales of 
Detroit district sales office. For sev- 
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... If it’s a Phoenix Flange there’s strength, de- 
pendability and long life . . . there’s complete as- 
surance of safety, satisfaction and service... and 
there’s the certainty that once installed Phoenix 
Flanges are on the job to stay. 

Phoenix Flanges are made of mild steel especially 
suited to welding and machining and are available in a 
wide range of styles and sizes. They can also be supplied 
in stainless steel, Everdur brass and other alloys. 

Every Phoenix Flange complies with ASA requirements 
and ASME and ASTM specifications. 

Write for your free copy of the new Phoenix Flange 
Catalog today. It might be the beginning of a beautiful 
“Flange-ship.” 






PHOENIX 
Drop. Forged 
FLANGES 


Flange Division of 


PHOENIX MANUFACTURING COMPANY 
CATASAUQUA, PA. . JOLIET, ILLINOIS 
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New STRAINER & SEPARATOR CATALOG 


AMERICAN [)ISTRICT STEAM (CO. 


NORTH TONAWANDA. N.Y. 


eral years he has been Assistant Dis- 
trict Sales Manager for the company’s 
office in Chicago. Mr. Krohn suc- 
ceeds Arthur A. Loeffler, who is re- 
tiring after more than 25 years of 
service with the Globe Steel Tubes Co. 

Willard C. Christianson, whose title 
has been Assistant to Vice President 
in Charge of Sales at the general sales 
office in Milwaukee, has been trans- 
ferred to the Chicago district sales 
office. 

Frederick K. Krell has been ap- 
pointed Sales Service Supervisor to 
succeed Willard C. Christianson. 


Anderson Returns 
to Bacharach 


Cot. A. H. ANDERSON who, before 
he left for duty with the U. S. Army, 


had been with the Bacharach Indus- 
trial Instrument Co. since 1923, has 
returned to the company in the ca- 
pacity of Manager of the Heating Di- 
vision and as treasurer and a mem- 
ber of the Board of Directors. Be- 
cause of the entry of the company 
into instrumentation for the refrig- 
eration and air conditioning trades, 
and its expanded activities in the 
heating field, he will devote his en- 
tire time to the management of this 
division. 

Appointment of Herbert H. Roosa 
as sales manager of Manzel Brothers 
Co., Buffalo, was announced recently. 

H. L. Beohner and A. D. Way have 
been appointed Technical Manager 
and Chief Mechanical Engineer re- 
spectively of The Permutit Co., it was 
announced recently. In his new ca- 








Water Analysis 








without Nessler Tube Standards! 








color standards. 


Slide 





Extra slides, 


See your dealer today . . . or write direct for your copy 
of ''Modern pH and Chlorine Control’. . . free, 88-page 


booklet. 


The Taylor Water Analyzer is designed for determining silica in boiler water, 
pH and ammonia in condensate and copper or chlorine used for control of algae 
in spray ponds and condénsers. It is ideal for determining the pH of practically 
unbuffered condensate as it eliminates the effect of the indicator. This effect is 
pronounced with the regular comparator because the ratio of indicator to sample is 
1 to 10 or 20. Accurate results can be obtained with the Water Analyzer because 
the indicator sample ratio is 1 to 150. 


All color standards are enclosed in plastic slides . . . making it possible to obtain 

a complete set of color standards at a fraction of the cost of fragile Nessler tube 

standards. And... all Taylor color standards carry AN UNLIMITED GUAR- 
ANTEE AGAINST FADING. 


To make a determination, you simply place the treated sample 
in the middle tube and fill the other two tubes with distilled 
water. Insert the color standard slide. Look into mirror in 
base, move slide until the test sample matches one of the 
The pH, silica, copper, etc., content may 
then be read off directly from values engraved on the slide. 


Taylor Water Analyzer, complete with any one 
i 





AND 


W. A. TAYLOR “cs: 


7301 YORK RD. « BALTIMORE-4, MD. 








pacity, Mr. Beohner will be responsj- 
ble for the company’s technical pclicy 
on the application, guarantee and per- 
formance of its products which in- 


clude zeolites, ion exchangers, de- - 


aerators, chemical feeds, de-gasifiers 
and precipitation equipment. He will 
also serve as chairman of the Engi- 
neering Committee. Mr. Way, as 
Chief Mechanical Engineer, will ad- 
minister the Engineering Department 
and supervise the mechanical design 
and layout of equipment. 


Howard J. Mullin is appointed man- 
ager of sales, St. Louis district, Car- 
negie-Illinois Steel Corp., succeeding 
Robert J. Korsan, Jr., retired. Mr. 
Mullin assumes his new duties imme- 
diately. ss 


Chester P. Ford, Philadelphia, has 
been named divisional manager of the 
mid-western area of the Penflex Sales 
Co., newly formed sales organization 
of the Pennsylvania Flexible Metallic 
Tubing Co., Philadelphia. 


The Bury Compressor Co., Erie, 
Pa., announces the election of B. C. 
O’Brien as President and General 
Manager. Mr. O’Brien is a graduate 
in’ mechanical engineering, of Rose 
Polytechnic Institute, and has had 
wide experience in- air compressor 
manufacture and sales. 


The appointment of David M. Sals- 
bury as Executive Vice President of 
the Westinghouse Electric Supply Co. 
has been announced. Mr.’ Salsbury, 
formerly Vice President and general 
manager of the Company, succeeds 
Walter Williamson, who has retired. 
Mr. Salsbury, a native of Belleville, 
Ont., has been in the electric supply 
business since 1915, when he joined 
the Northern Electric Co. at Calgary, 
Canada. 


F. B. Ennis has been appointed 
manager of manufacturing of the 
General Electric Co. Wiring Device 
Division, according to a recent an- 
nouncement. Following his appoint- 
ment, Mr. Ennis, who came to Gen- 
eral Electric in 1909 and was most 
recently superintendent of the Wiring 
Device Section of the Company's 
Bridgeport Works, announced the ap- 
pointment of seven officials in the G-E 
plants under his jurisdiction. 


R. N.: Landreth, assistant to the 
vice-president, General Machinery 
Division, of the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., has been named 
to direct the activities of the com- 
pany’s Washington, D. C., district of- 
fice in addition to his other special 
duties, according to a recent announce- 
ment. Mr. Landreth, who joined the 
company in 1931, was transferred to 
Washington in 1934 and served as dis- 
trict manager there until 1944 when 
he was named special representative. 
In September, 1945, he became as- 
sistant to the vice-president with of- 
fices in Washington. 


Westinghouse Electric Corp. has an- 
nounced the appointment of Harold 
C. Hickock as Central District man- 
ager of the B. F. Sturtevant Co. Divi- 
sion of Westinghouse with headquar- 
ters in Pittsburgh, Pa. Mr. Hickok 
was graduated from Worcester Poly- 
technic Institute, Worcester, Mass., 
with a degree of electrical engineer in 
1918 and joined Westinghouse imme- 
diately. 
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This chart will tell you about how 
much money you can save by install- 
ing Cochrane Continuous Blow-off 
and how much money it will cost you 


OS IN TOTAL FEED WATER (COND + MAKE UP) PPM 


SOL 

















gies a aa a ey ial ta NSS SS 








AA 
NNN 


700 Yr) $00 2000 3000 000 ©=- T00e 000 
ANNUAL SAVINGS - DOLLARS 


CHART FOR ESTIMATING SAVINGS BY, AND COST OF COCHRANE CONTINUOUS BLOW-OFF EQUIPMENT 


DIRECTIONS: The left hand abscissa is the total value of 
Total Dissolved Solids (TDS) in the total feedwater to the 
boiler including make-up and all returns. Its actual value is 
found by multiplying the TDS in the raw make-up by the 
per cent of make-up. 
Example: Assume— 

TDS=125 ppm. 

Allowable boiler concentration=3000 ppm. 

Total evaporation=40,000 lb. per hr. 

Boiler Pressure=200 psig. 
Enter chart at the left at 125 ppm. and draw a horizontal line 
to the 3000 ppm. Allowable Concentration line. Through this 
point draw a vertical line to the bottom of the chart and 
read the per cent of blow-down (4.2 approximately). Now 
extend the vertical line (if necessary) until it intersects the 
proper Total Evaporation line (40,000 Ibs. per hr.) and draw 
a horizontal line to the right from this point of intersection 
to the proper Boiler Pressure (200 psig.), reading the total 
blow-down (1754 tbs. per hr.) where the line intersects the 
blow-down column. From the intersection of this line with 
the proper Poiler Pressure line, drop a vertical line to the 


Further details on Continuous 
Blow-off and its surprising econ- 
omies are contained in an article, 
“Continuous Blow-off for Boiler 
Plants,” by Herman Ebert and 
Joseph Thompson, a reprint of 
which will be sent on request. 


bottom of the chart and read the approximate Annual Savings 
($950) for operation 24 hrs. per day, 300 days per year, with 
75 per cent boiler efficiency and 14,000 Btu per lb. coal at 
$5.00 per ton on the grates. (For values other than these 
multiply the anuual savings by the appropriate factor, as, for 
instance, for 12 hr. operation multiply the annual savings by 
one-half.) 

Where this last line intersects the limits of Cost Range “A,” 
draw two horizontal lines to the right-hand edge of the chart 
and read the approximate Cost of Equipment ($1090 to $1320) 
for a Class I system. 

For total evaporations in excess of those covered by the 
chart, divide the total evaporation by ten and proceed as 
before, multiplying the determined blow-down and annual 
savings values by 10 for final result. When this procedure 
is followed, Cost Range “B” is to be used directly without 
multiplying any factor. 


COCHRANE CORPORATION 


3123 N. 17th Street, Philadelphia 32, Pa. 


ITS: 


a5 
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CATALOG LIBRARY 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies 





(Continued from page 54) 
sheds new light on the baffling problems 
of noise control. Typical of the chapter 
headings are: What is Sound? What are 
Sound Waves? Why are Sounds different? 
How Can We Measure Sound? What is 
Sound Level? What is a Decible? What 
is Resonance? What Does Noise Control 
Mean? Charts, graphs and sketches help 
in the understanding of the story. The 
tabulations at the end of the booklet pro- 
vide commonly-used data in ready ref- 
erence form. Burgess-Manning Co. 


PRIME MOVERS 


51 Wheel Turbines—Explanation of i4 
advantages; diagrammatic illustra- 
tions and explanations of operation; 8 
pages. Terry Steam Turbine Co 


52 Axial Flow Impulse Turbine—Bulle- 
tin S-107; six types described; data 
for estimates; applications; types, casings; 
wheels and blades; shafts, nozzles and bear- 
ings; overspeed stop and other governor 
features; lubrication; 8 pages. Terry Steam 
Turbine Co. 





for yhe 


“acai 


\ate 


WATER 
PROBLEMS 





st o 
syuaies 


READ 
WATER 





D.W. HAERING & CO. Inc. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Illinois 





Multi-Stage Turbine—Bulletin sR- 
114; Casing, lagging, wheels and 
blades; shafts, nozzles, bearings; governors; 
speed changer or synchronizer; governor 
valve and steam strainer; lubrication; gen- 
= 10 pages. The Terry Steam Turhine 


fo) 
54 Steam Engines—Bulletin No. 306; &n- 

gineering data, tabular § materia) 
descriptions; 8 pages. Troy Engine & Ma- 
chine Co. 

Generating Sets—Bulletin No. 108; 

General descriptions, typical installa- 
tions, engineering data tables, details of 
construction, completely illustrated; 24 
pages. Troy Engine & Machine Co. 


STOKERS 


56 Stoker—Catalog H; Type H_ stoker; 
cross-sectional installation drawing; 
features of ash discharge; typical installa- 
tions; 10 pages. American Engineering Co. 
57 Air-Cooled Stoker—Catalog R-A; fea- 
tures of construction; how timing 
device works; installation drawings, ash 
discharge, air cooling features; features of 
front end driving mechanism; engineering 
data tables; 20 pages. American Engineer- 
ing Co. ‘ 
58 Water-Cooled Stoker—Catalog W; 
drawings of installations; features; 
furnace views; 8 pages. American Engi- 
neering Co. 
59 Spreader Stoker—Installation views; 
features of various parts; cross-sec- 
tional view of furnace with installation; 
listed features; 8 pages. American Engi- 
neering Co. 
Pneumatic Spreader Stoker—Three- 
fold booklet on the inner page of 
which there are 30 spirally-bound vertical 
pages which fold back to tell the story of 
the stoker, installation, features, construc- 
tion, principles, engineering, types and 
models, typical installations; well illus- 
trated; 33 pages. Iron Fireman Mfg. Co. 
61 Poweram Stoker—Bulletin 7121; es- 
sentials of successful stoker; fuel 
control, fuel conveying, fan capacity, con- 
trols, installation; illustrations; 18 pages. 
Iron Fireman Mfg. Co. 


OIL, GAS BURNERS 


62 Oil Burning Systems—Bulletin 45-1; 
three types of systems; drawings, ta- 
bles of capacities and descriptions; photos; 
4 pages. Faber Engineering Co. 
Mechanical Oil Burners—Bulletin 
45-2; two systems; drawings, tables of 
capacities and descriptions of units; parts 
list; 4 pages. Faber Engineering Co. 
ba Oil and Gas Burners—Bulletin 45-3; 
combination burner; photos, draw- 
ings, tables; 4 pages. Faber Engineering Co. 
§5 Oil Burners—Bulletin 108; Two types 
of oil burners, A and H; air registers, 
oil atomizers, drawings; 4 pages. Peabody 
Engineering Corp. 
66 Gas Burners—Bulletin 203; descrip- 
tion of A and H gas burners; cross 
sectional diagram; photos of atomizers; 4 
pages. Peabody Engineering Corp. 
67 Gas ahd Oil Burners for Oil Refinery 
Furnaces—Bulletin 702; details of fir- 
ing with gas, with oil; photos; drawings; 
4 pages. Peabody Engineering Corp. 


WATER TREATMENT 


Be Water Treatment—Control of Fouling 

Organisms in Fresh and Salt Water, 
by John G. Dobson. Life history of these 
organisms; method of control. Wallace & 
Tiernan Co., Inc. 


69 Industrial Water Treatment—Micro- 
biological Control of and Through 
Industrial Waters; spot summaries of im- 
provement of process efficiency and prod- 
uct quality by proper sterilization. Wal- 
lace & Tiernan Co., Inc. 
7 Condenser Water Treatment—Chlori- 
nation of Condenser Cooling Water, 
by R. B. Martin; important considerations 


bY . 
in chemical treatment of cooling water cir- 


cuits. Wallace & Tiernan Co., Inc. 

71 Water Treatment—Chlorine Destroys 
Ammonia, by A. E. Griffin. Gives 

data on use of chlorine for elimination of 

ammonia from boiler feed water. Wallace 

& Tiernan Co., Inc. 

7 Index for Calcium Carbonate—Re- 
print of paper by John W. Ryznar; 

tables and charts; 16 pages. National 

Aluminate Corp. 
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R/M makes a complete line of packing 
for every use: 


@ For washing machines, faucets, valves, and 


other household installations. 


@ For the industrial jobs where high pressures, 
high temperatures, corrosive, or dangerous 
fluids are at work. 


* For jobs where machines are in out-of-the- 


way spots and maintenance may be neglected. 


“g 


js washers - 


lg vate vont = 


@ For special situations which demand prod- 


ucts tailor-made to your specifications. 


For pumps, valves, compressors; hydraulic cyl- 
inders, engines, pressure vessels . . . for every 
industrial need . . . you can rely on the packings 
furnished by the authorized R/M- distributor in 
your city. Ask him for your copy of the new 


64-page R/M Packings Catalog. 


It’s “Packed with Satisfaction’? when you use R/IM 


RAYBESTOS-MANHATTAN, INC. 


ey, ASBESTOS TEXTILE AND PACKING DIVISION 


Manheim, Pa. - 


Bridgeport, Conn. - 


North Charleston, S.C. + Passaic, N. J. 
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Where the flow of steam 
is vertically downward, the 
Cochrane Fig. 133 All-Service 
Separator is outstanding because 


of its practical design, low cost 
and high efficiency. Steam strikes 
the sloping ribbed baffle, collec- 
ting entrained moisture or oil 
particles, which are swept into 
the annular space or receiver 
chamber surrounding the dis- 
charge pipe. Entrainment won’t 
mix again with the dry steam 
after separation has been effected. 
Write for Publication 2950. 


COCHRANE CORPORATION 
3123 North 17th St., Phila. 32, Pa. 


COCHRANE STEAM SPECIALTIES 









73 Water Treatment—Bulletin 28S; Scale 
retardent for use in boilers, feedlines, 
heaters, etc.; drawing of points of applica- 
tion; composition; 4 pages. National Alumi- 
nate Corp. 
74) Boiler Feedwater Q & A—Bulletin 30; 
102 questions and answers on various 
problems of boiler feedwater; 16 pages. Na- 
tional Aluminate Corp. 
75 Water Analysis—Bulletin 6A; stand- 
ard methods of water analysis and 
interpretation of results; 4 pages. National 
Aluminate Corp. 
76 Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stef- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 
77 Algae and Slime—Bulletin 31; the 
elimination of algae and slime in 
cooling systems, paper mills, etc., draw- 
ings, photos; 4 pages. National Aluminate 


Corp. 
78 Chemical Feeding and Proportioning 
—Bulletins 1100 and 1713A; use of ad- 
justable chemical feeder for water treat- 
ing, sewage, chemical processes, petroleum; 
plan and sectional diagrams; descriptions; 
photos; general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5-page descrip- 
tion of method of automatic intermittent 
feed of conditioning chemicals direct to 
the boilers; 20 pages. Proportioneers, Inc. 
79 Water Treatment—Various types of 
water treating; corrosion, carry-over; 
boiler scale; flexibility; rust prevention; 
brine treatment; softening and coagula- 
tion; cooling and condenser water; chart 
of treatment in various industries; 24 pages. 
Western Chemical Co. 
Water and Steam Treatment—Two 
bulletins on Algaecide and Coravol; 
when and where algaecide should be used; 
tells how Coravol operates in the steam 
system; features and advantages; testi- 
— 9 pages total. Western Chemical 





fo} 
81 Water Softeners—Bulletin 607; bene- 

fits and economies of soft water; 
typical applications; how it works; types; 
design and features; backwash and brine 
rinse regulators; how to modernize present 
softener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soft- 
ener Corp. 


POWER TRANSMISSION 


82 Speed Reduction, Increase Gear—Bul- 
letin §130—description; gear cases; 
gear and pinion; bearings; lubrication; 
drawings and photos; 8 pages. The Terry 
Steam Turbine Co. 


VALVES 


83 Regulating Valves—Bulletin 1-A; 
valve data book; description, dimen- 
sions and lists of parts; ical installa- 
tions; rated capacities; prices; 52 pages. 
Atlas Valve Co. 
84 Pressure Regulator—Bulletin 1-B; de- 
scription, installation, operation; list 
prices; sectional and installation views; 
parts lists; 8 pages. Atlas Valve Co. 
85 Pressure Reducing Valves—Bulletin 
1-C; sectional drawings, list prices, 
dimensions and weights; operation and ad- 
justment; capacities for steam and air; 12 
pages. Atlas Valve Co. 
86 Float Valves, Liquid Level Controls— 
Bulletin 3; description and list of 
parts; price lists; operation; adjustment; 
application and utilization; installation 
drawings; 8 pages. Atlas Valve Co. 
87 Pressure Reducing Valves—Bulletin 
401-A; selection of proper valve; con- 
struction; installation; capacity tables; in- 
terchangeability; dimension tables; 14 
pages. Leslie Co. 
General Service Valves—Bulletin E- 
150; valves for blow-off; fire protec- 
tion, soot blower lines, acids, process, etc.; 
descriptions; exploded views; features; di- 
mensions, weights and list price tables; 
parts and parts lists; 14 pages. Everlasting 


Valve Co. 
8 Valves—Bulletin E-100; for boiler 
room service; photos, descriptions, 


parts; features; pressure rating indexes; 
size, shipping weight and price tables; 
ig information; 30 pages. Everlasting 
alve ; 


HEATING, COOLING 


Cooling, Heating, Air Conditioning— 
Collection of bulletins; installation, 


90 
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.. COOL - RUNNING 


War-time Shortage Produced 
a BETTER RUBBER 


for TEXROPE V-BELTS 


} ape of natural rubber forced the development of synthetic rubbers. 
And out of this intensive war-time research came a rubber compound 
that has made today’s TEXROPE “‘Super-7” V-Belts the BEST in 20 
years of V-Belt experience! 
This war-proved Buna-S develops 75% less internal heat. It’s tough, 
durable, resilient. It cushions, insulates and protects the load-carrying 
cotd structure — adds to the service life of the belt. 


HEADQUARTERS FOR V-BELT DRIVES 


Your nearest Allis-Chalmers office or dealer offers a COMPLETE line of 
V-Belt equipment — not only the famous Super-7 belts, but also 
TEXSTEEL, TEXDRIVE and “MAGIC-GRIP” sheaves, VARI-PITCH 
sheaves, SPEED CHANGERS, engineering service. Supply a// your needs 


from one reliable source. ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 
A 2086 


5 Super-7 V-Belts 
.. » TO MEET EVERY NEED 


Heat-Resisting Super-7 
Stands temperatures up to 180°. The 
TEXROPE V-Belt for most drives. 


Oil-Resisting Super-7 
Neoprene cover protects core against 
moderately oily or greasy conditions, 


Oil-Proof Super-7 
Made of Neoprene throughout. Use 
it when the belt must swim in oil. 


Static-Resisting Super-7 
Recommended where explosion haz« 
ard exists. Static-conducting element 
throughout cover won't wear off. 


Super-7 Steel 

Twin steel cables, to pull extremely, 
heavy loads with minimum stretch. 
GET THEM — through your Allis- 
Chalmers district office or dealer. 


TEXROPE Super-7 V-Belts result from the co-opera- 
tive research of two great companies—Allis-Cha! s 


and B, F, 


ALLIS©® CHALMERS 


One of the Big 3 in Electric Power Equipment — 
Biggest of All in Range of Industrial Products 
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Goodrich—and are sold exclusively by A-C, 


TEXROPE © 
V-BELT DRIVES 











PROCESS 
STEAM USERS! 


Here is what some of our customers 
say about our system for returning 
condensate direct to boiler at high 
pressure and temperature without traps, 
orifices or steam reheating in the en- 
tire circuit. 


From a Silica (glass) Sand Plant 

using two large sand dryers: 
“As near as we can tell from rough 
check, we are saving approximately 
125 tons of coal per month since this 
unit was put in operation.” 


From a Plastic Molding Plant: 


“We have experienced no difficulty 
in removing condensate from process 
equipment and have every reason to 
believe that the equipment connected 
to this first unit is being heated more 
uniformly, and certainly we have been 
the gainer by eliminating traps.” (They 
now have three return systems in op- 
eration.) 


From a Meat Rendering Plant: 


“To be very conservative, we would 
say that we are saving 100 tons of 
coal per month on a 500 H.P. Stirling 
boiler, and are using very little make 
up water, with a considerable saving 
on water softening chemicals, also our 
cooking time in cooking waste animal 
material has been reduced 30%.” 


From a Soy Bean Mill: 


“We have two in our soy bean plant— 
one for each boiler—and we wouldn't 
be without them for many times the 
original cost. The oldest one has been 
in use about five years, | think, and 
outside of one bearing replacement 
and occasional repacking, | think we 
have had no expense on it. The-other 
one has been in service about three 
years — working constantly 24 hours 
per day, seven days per week, and as 
far as | know, the repair costs have 
been nothing.” 


We may be able to do as much for 
you. Anyhow it will cost you nothing to 
find out. As a general rule, increased 
production due to the better steam 
circulation induced by our system and 
resulting in hotter steam heated units, 
is worth many times the saving in fuel. 


We will gladly analyze your require- 
ments, without cost or obligation, and 
tell you exactly what we can guarantee 
to accomplish in your plant. Just drop 
us a line or give us a ring and you 
will find us at your service. 


HEAT RECLAIMER 
CORPORATION 


Engineers and Manufacturers 
6 NORTH MICHIGAN AVENUE 
CHICAGO 2, ILLINOIS 























design, construction data, capacity r 
condensed physical data; numerous photos 
of installations, full —_ color diagrams of 
flow of air, compress air, water, water 
spray, etc.; 74 pages. Niagara Blower Co. 
91 Steam Conduit System—Bulletin 381 
and 451; tells of foundation, drainage 
and insulation features; covers tile enve- 
lope, pipe insulation, pipe supports, an- 
chors, guides and saddles; photos of in- 
stallations; 12 pages. H. W. Porter & Co. 


OIL, LUBRICATION 


92 Lubrication R dati Spe- 
cial oils for diesels and analy a 
gasoline engines; facts about oil; tables of 
recommended oils for various models; 18 
pages. Standard Oil Company of California. 
93 Cutting Fluids—Facts about cutting 
fluids: machine tool operations; fun- 
damentals of cutting; How to Apply; metal- 
lic cutting tools; tabular material; shop 
practices; 50 pages. Standard Oil of Cali- 
fornia. 
94 Diesel Operation—Relation of fuels 
and lubricants to the operating effi- 
ciency in the diesel engine; diesel funda- 
mentals; maintenance; lubrication and 
fuels; supercharging; selection and classi- 
fication of fuels; fuel injection mainte- 
nance; improving cleaniness; tabular ma- 
terial, charts, formulas; 114 pages. The 
Texas Co. 
95 Engineers Report on Oil—Engine 
tests, laboratory tests, effects on en- 
gines, bearing corrosion, actual service data, 
filter clogging, service experience; well il- 
lustrated with photos and charts; 42 pages. 
Standard Oil Company of California. 
96 Drop Forged Flanges—Manufacturing 
processes; physical characteristics; 
fuli-eien tables of illustrations, dimensions, 
weights and prices. Space provided for fu- 
ture insertions. Phoenix Mfg. Co. 


CONTROLS, METERS 


9 Pressure Controllers—Bulletin 402; 
air, gas, steam or water service; when 
to use; selecting diaphragm regulating 
valve; sizing and capacity; operation; in- 
stallation; ordering; specifying; dimen- 
sions; diaphragm regulating valves; 12 
pages. Leslie Co. 
98 Pump Governors—Builetin 403-A; re- 
ciprocating, turbine-driven, motor- 
driven pumps; selection of governor; con- 
struction; pressure, capacity tables; in- 
stallation; sizing; specifying; dimensions; 
12 pages. Leslie Co. 
99 Temperature Regulators—Bulletin 
404-A; heating or cooling service; se- 
lection of regulator; temperature and pres- 
sure ranges; installation; various types de- 
scribed and pictured; ordering and speci- 
fying; complete tabular material; 16 pages. 
Leslie Co. 
00 Damper Regulators—Bulletin 4-A; for 
low pressure heating, medium pres- 
sure power and high pressure power boil- 
ers; what they do; how to specify; typical 
installations (drawings); adjustments; list 
prices; technical descriptions and parts 
lists; 20 pages. Atlas Valve Co. 
101 Pump Governors—Bulletin 2-B; pho- 
ds, descriptions, list prices, dimensions 
and weights in tables; operation and ad- 
justment; installation drawings; 20 pages. 
Atlas Valve Co. 
102 Engineering Monographs—Series of 
eight on automatic combustion con- 
trol; 1. How Close Can Steam Pressure Be 
Controlled? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
acteristics of Underfed Stokers. 4. Adapt- 
ing to Spreader Type Stokers. 5. Adapting 
to Chain or Traveling Grate Stokers. 6. 
Adapting to the Characteristics of Pul- 
verizers. 7. Adapting to the Characteristics 
of Oil Burners. 8. Adapting to the Charac- 
teristics of Gas Burners; total 37 pages. 
The Hays Corp. 
03 Draft Gages—Bulletin 46-667; gages 
for indicating, recording of drafts, 
pressures, differentials, temperatures; pres- 
sure-draft tables; descriptions of equip- 
ment; differential units, Bourdon tube 
units, pointer gages, etc.; 20 pages. The 
Hays Corp. 
104 Draft—Bulletin 46-472; what draft 
is; where it is found; how it is meas- 
ured; what the draft gage tells; where to 
measure draft and pressure in steam plant; 
where to connect draft gages; how to in- 
stall; drawings; 20 pages. The Hays Corp. 
105 Pointer Gages—Bulletin 45-589; where 
and how to install pointer gages; en- 
gineering data, drawings; 8 pages. The 
Hays Corp. 
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CLASSIFIED ADVERTISI: 
HELP WANTED | 











PROJECT ENGINEER 


Graduate B.S.M.E. needed by mid- 
west utility company. Must have 
experience in power plant engineer- 
ing and design work in connection 
with steam engineering and mechan- 
ical problems. Position necessitates 
man having ability to secure data on 
assigned project requirement, design 
project to meet needs and follow 
through to completion. Please for- 
ward resume of educational back- 
ground, experience, salary expected 
and enclose a recent photograph. 


APPLY BOX 1515 


POWER PLANT ENGINEERING 
53 West Jackson Bivd., Chicago 4, Ill. 


POSITION WANTED 


Competent and conscientious Engineer de- 
sires position as STEAM POWER PLANT 
SUPERINTENDENT or equivalent. Age 
43. Two years Technical College. Over 
years diversified experience mostly super- 
visory capacity on Efficient Operation, 
Maintenance and Overhaul of modern steam 
installations from low to 1400 lb pressure. 
Powdered Coal, Gas, Oil and Stoker fired, 
together with all auxiliaries. Desire change 
after lengthy service with present employer, 
Available on reasonable notice. Address 
Box 1514, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, Illinois. 


SALESMEN AND AGENCIES 





























SALES ENGINEERS! 


With mechanical or chemical engi- 
neering background. Excellent op- 
portunity for hard workers with real 
sales ability in key locations all over 
the United States. We are well 
known manufacturers of nationally 
advertised chemicals for the scien- 
tific conditioning of industrial water 
—car essential; experience in this 
line unnecessary—our organization 
knows about this advertisement. 
Write fully age, education, sales ex- 
perience, salary requirements. 


BOX 1519 


POWER PLANT ENGINEERING 
53 West Jackson Bivd., Chicago 4, Ill. 








DIVISIONAL 
SALES MANAGER 


Desired by nationally known manu- 
facturer of electrical and mechanical 
control equipment for industrial appli- 
cations. Technical sales background 
required. Salary plus commission. In 
reply give full details. 


BOX 1512 


POWER PLANT ENGINEERING 
53 W. Jackson Bivd. 
Chicago 4, Illinois 








‘SALES MANAGER 


with mechanical or chemical engineering back- 
ground. Must have proven record in sales 
ae and must be capable of building 

aggressive sales organization in the 
Chicago territory. We are well known manu- 
facturers of chemicals for the scientific condi- 
tioning of industrial water. Wrtie fully edu- 
cation, experience, salary requirements. Box 
1518, Power Plant Engineering, 53 West Jack- 
son Blvd., Chicago 4, Illinois. 
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Low-Cost 
Maintenance for 
Lube Oil Coolers 







When you clean clogged lube 
oil coolers the more effec‘ive 
Oakite way, with plant-tested 
methods and materials that suc- 
cessfully expedite the work, ycu 
will find that lime-scale, rust, 
carbonized oil, or other insulat- 
ing deposits are thoroughly, 
quickly, safely removed. 























Merely permit to “soak” or cir- 
culate the recommended Oakite 
solution through the water side 
or oil side of the cooler as di- 
rected. Then rinse. Inspection 
will reveal that all accumula- 
‘tions have been completely re- 
moved and normal heat transfer 
efficiency fully restored. Time 
is saved, units are returned to 
service without delay, and 
maintenance costs reduced to a 
minimum. 


WRITE FOR FREE MANUAL 


It gives tips on low-cost clean- 
ing of lube oil coolers, pre-heat- 
ers, jacket water coolers, feed- 
water heaters, evaporators, 
transformers and other mainte- 
nance jobs. 


OAKITE PRODUCTS, INC... 
18C Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE Seite 
CLEANING 


MATERIALS eo METHODS eo SERVICE 

























106 Air Filter Gage—Bulletin 46-751; re- 
sistance through filters; price and 
scale range tables; types of gages; 4 pages. 
The Hays Corp. 
107 Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burettes—classifications and uses (table); 
what flue gus analysis telis us, 16 pages. 
The Hays Corp. 
108 Combustion Testing—Bulletin 46-497; 
making combustion simple; how to 
run an orsat—pictures and _ directions; 
making draft survey; flue gas temperature; 
charts and drawings; 12 pages. The Hays 
Corp. . 
1 09 Temperature Regulators—Bulletin 
7-A; six types; descriptions, list 
prices, tabular material, photos; lists of 
parts; typical installation drawings; tables 
for finding sizes of control valves required 
to heat given quantity of water; 16 pages. 
Atlas Valve Co. 
110 Feet Water Regulator—Bulletin 8-A; 
description of operation; cycle of op- 
eration; full-page installation drawings; in- 
structions for installing regulators; list 
prices and parts lists; 14 pages. Atlas Valve 
Co. 


111 Temperature Regulators—Bulletin 
6-A; for hot water heaters, storage 
tanks, etc.; what they do; operation; regu- 
lation; descriptions and drawings; list 
prices; applications; dimensioned drawings; 
instailations; 20 pages. Atlas Valve Co. 
112 Recording Flow Meter—Bulletin 349; 
what it does, features, chart of rated 
capacity; construction and operation; in- 
stallation drawings, tables of capacity; 
photons; 8 pages. Builders-Providence, Inc. 
113 Propeller-Type Meter—Bulletin 350A; 
for main-line metering; applications, 
description, installation, materiais of con- 
struction; features; table of capacity, ship- 
ping weights; specifications, drawings; 4 
pages. Builders-Providence, Inc. 
11 4 Feedwater Textbook — “Mechanical 
Feedwater Regulation for Boilers’ by 
Prof. E. P. Culver; principles of feedwater 
regulation; mechanical equipment avail- 
able; differential pressure control; feed 
pump control; illustrations, diagrams, 
charts; 36 pages.—Northern Equipment Co. 


PACKING 


115 Packings, Gaskets—Full-page descrip- 
tions of each type of packing, 
plunger rings, pump valves, sheet packing, 
gaskets; installation and maintenance; en- 
gineering data and tables, conversions and 
equivalents; complete indexing; 64 pages, 
board cover. Sea-Ro Packing Co. 
116 Packing—Bulletin 237; photos and de- 
4 scriptions of use; installation draw- 
ings; standard sizes table; 4 pages. War- 
ren Steam Pump Co., Inc. 
11 MB eackines— Bulletins P3, P14, P25 and 
P22; descriptions, tables of size and 
size no.; tables of service for various pack- 
pg od prices; 18 pages total. Greene, Tweed 
0. 


FITTINGS 


11 Reference Tables and Data—Bulle- 

tin 406; properties of saturated steam; 
velocities for fluid flow through pipes; 
saturated steam capacity of pipe; dimen- 
sions of extra-strong pipe; areas of cir- 
cles and gal per ft of cylindrical length; 
engineering computations; 4 pages. Leslie 


Co 
119) Unions— Complete line of malleable 
iron unions and convenience unions; 
illustrations, descriptions, size and list 
prices; descriptions of materials and work- 
manship; 24 pages. Jefferson Union Co. 
1 20 Standards for Flanged Fittings, 
Valves, Flanges — Pressure - tempera- 
ture ratings, tables and charts, rating pro- 
cedure, flange materials, safety factors, 
loading, stress formulas; 20 pages. Tube 
Turns, Inc. 


121 Welding Fittings—Allowable working 


pressures; power, oil, district heating, 
refrigeration, gas and air piping; 14 tables 
and directions for use; 18 pages. Tube 
Turns, Inc. 
1 22 Welding Fittings—Volumetric capaci- 

ties; 2 pages of formulas for compu- 
tation of capacities; 6 pages of tables; 12 
pages in bcok. Tube Turns, Inc. 


INSULATION 


123 Industrial Insulations—Block, blanket 
insulations; pipe covering; low — 
elt; 


sure coverings; insulating cement; 
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CLASSIFIED ADVERTISING 





SALESMEN AND AGENCIES 


‘a ee 
SALESMAN 


Long established and progressive 
manufacturer of Boiler Water Treat- 
ment and Kindred Products has 
money-making opportunities in the 
Midwest, South and East for aggres- 
sive salesmen—exclusive territories 
—liberal commissions—send full de- 
tails, selling experience, etc., to 


BOX 1517 


POWER PLANT ENGINEERING 
53 West Jackson Bivd., Chicago 4, Ill. 





























BUSINESS OPPORTUNITIES 


Manufacturers’ agents desire accounts for 
representation in Western Pennsylvania. 
Established contacts with purchasing and 
maintenance personnel in steel, oil and rail- 
road industries. Address Box 42, Invest- 
ment Building, Pittsburgh 22, Pa. 





REPRESENTATIVE AVAILABLE—North- 
ern THinois and: Wisconsin. Professional 
Engineer well acquainted with leading 
power plants in this territory wants one or 
two additional high-grade lines. Box 1516, 
Power Plant Engineering, 53 West Jackson 
Blvd., Chicago 4, Illinois. 














BUY 
United States 
SAVINGS 
BONDS 


And Keep 
the Bonds 
You Have 




































COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


a 











Prepared by Bridgeport Brass Compcny 


“BAduep) 


Headquarters for BRASS, BRONZE, and COPPER 








Soo 





Corrosion-Resistant Alloys Increase 
Efficiency, Cut Maintenance Costs 





Although the principal use for tubing in 
power plants for land stations and ships is 
in surface condensers there are, of course, 
many other applications, such as oil coolers, 
hydrogen coolers, boiler feedwater heaters, 
jet condensers and other vital equipment, 
where corrosion-resistant tube alloys are 
required. Unsatisfactory performance of 
such tubing can seriously affect operation 
of the entire plant by interrupting the 
smooth flow of service and increasing main- 
tenance and replacement costs. 


Importance of Alloy Selection 
Every power plant engineer realizes the 
necessity for keeping expenses down, par- 


ticularly in view of the fact that man- 
power and materials cost so much more 





these days. They realize the necessity for 
greater efficiency to help offset higher costs, 
and recognize the importance of modern 
tube alloys, developed in recent years to 
withstand more severe operating condi- 
tions. Although in some cases the first cost 
may be higher, the added service life and 
lower maintenance make such tubing more 
economical in the long run. It will, there- 
fore pay power plant engineers to give the 
most careful consideration to metal speci- 
fications involving engineering require- 
ments. Since water and operating condi- 
tions are subject to change with the passage 
of time, experience has shown that the use 
of the same tube alloy, which may have 
been satisfactory before does not always 
work out. By doing a little spade work in 





Applications For Copper-Base Alloy Tubing in Power Plants 


Air Cooled Heat Exchangers (Copper Fins 
on Admiralty or Copper) 

Auxiliary Steam Evaporators (Admiralty) 

Boiler Blowdown Heat Exchangers (Admi- 
ralty, Muntz Metal or Cupro Nickel) 

Boiler Feed Make-Up Water Evaporators 
(Admiralty or Cupro Nickel) 

Compressed Air Coolers (Admiralty, Cop- 
per or Red Brass) 

Compressed Air Lines (Copper) 

Condensate Coolers (Admiralty, Muntz 
Metal or Copper) 

Diesel Lubricating Oil Coolers (Admiralty, 
Muntz Metal or Copper) 

Diesel Jacket Water Coolers (Admiralty, 
Muntz Metal or Copper) 

Economizers (Admiralty) 

Evaporators (Admiralty, Copper, Muntz 
Metal or Red Brass) 

Evaporator Condensers (Admiralty, Alumi- 
num Brass, Duronze IV or 70/30 Cupro 
Nickel) 

Exhaust Gas Water Heaters (Admiralty or 
Aluminum Brass) 

Feed Water Heaters (Admiralty, Copper or 
Muntz Metal) 

Fuel Oil Heaters (Copper or Admiralty) 

Fuel Oil Lines (Copper, Admiralty or Red 
Brass) 

Generator Air Coolers (Admiralty or 70/30 
Cupro Nickel) 


Gland Steam Condensers (Admiralty, 
Muntz Metal or Copper) 

Hydraulic Pressure Lines (Copper or Dur- 
onze V 

Hydrogen Coolers (Admiralty or 70/30 
Cupro Nickel) 

Instrument Tubing (Copper or Duronze V) 

Intercoolers and Aftercoolers (Admiralty) 

Lubricating Oil Coolers (Admiralty, Muntz 
Metal, Red Brass or Copper) 

Refrigeration or Cooling Equipment (Ad- 
miralty, Copper or Duplex Tubes) made 
up of a copper-base alloy and steel. 

Steam Condensers (Main or Auxiliary) 
(Admiralty, Aluminum Brass, Muntz 
Metal, Duronze IV, Copper or 70/30 
Cupro Nickel) 

Tank Suction Oil Heaters (Copper, Ad- 
miralty or Muntz Metal) 

Turbine Oil Coolers (Admiralty, Muntz 
Metal, Aluminum Brass, Duronze IV or 
70/30 Cupro Nickel) 

Unit Heaters and Coolers (Copper or 
Admiralty) 

Vent Condensers (Admiralty, Red Brass or 
Muntz Metal) 

Water Heaters (Copper, Admiralty or Red 
Brass) 

Waste Water Heat Exchangers (Copper, 
Admiralty, Muntz Metal or Red Brass) 

Water Lines (Copper, Red Brass or Muntz 
Metal) 








Tute Bundle of Type YSU Heater, courtesy The Grisccm-Russeil Company 














the form of installing several test lots of 
tubing made from different alloys it is pos- 
sible to determine more accurately which 
alloy will best serve existing conditions. 

Listed herewith are a number of appli- 
cations for copper-base alloy tubing in 
power plants, with the alloys most gen- 
erally used. Operating conditions, equip- 
ment design, nature of the gas or liquid 
handled and other factors must be taken 
into consideration. 


Wide Range of Alloys Available 


Each year Bridgeport supplies to custom- 
ers many millions of pounds of corrosion- 
resistant tubing which is subjected to a 
wide range of operating conditions. For 
clean fresh water Arsenical Muntz Metal, 
Red Brass and Arsenical Copper are giving 
fine service. For good general corrosion 
resistance to low velocity sea water, 
Arsenical Admiralty is frequently recom- 
mended. Where sea water has particu- 
larly high velocity (over 7 ft. per second) 
which causes ordinary alloys to fail 
from impingement corrosion Aluminum 
Brass is giving very satisfactory service. 
70/30 Cupro Nickel is recommended for 
rapidly flowing sea water, and has the 
ability to function satisfactorily at higher 
operating temperatures. The U. S. Navy 
specifies 70/30 Cupro Nickel for war ships 
and other vessels. 

Bridgeport’s Duronze IV (arsenical alumi- 
num bronze) is one of the finest tubing 
alloys made. It has stood up well under 
such difficult conditions as harbor water 
polluted by sewage and factory wastes and 
in tidal estuaries where salt water is mixed 
with polluted fresh water. Duronze IV also 
hasfineresistance toimpingement corrosion. 


Bridgeport’s Duplex Tubing 

Where corrosion is too severe for a single 
metal or alloy—simultaneous attack on the 
inside and outside by different corrosive 
elements—engineers should consider 
Bridgeport’s Duplex Tubing. It is avail- 
able in combinations such as copper-base 
alloys with low carbon steel, stainless, 
monel, aluminum or nickel. Bridgeport’s 
Duplex Tubing is solving many severe 
double corrosion problems. For example, 
it is being used successfully in ammonia 
refrigeration equipment with steel to the 
ammonia side and a copper-base alloy 
to the water. 


Technical Service Department 


To determine the condition and life 
expectancy of your condenser and heat 
exchanger tubes our laboratory will gladly 
work with you. Care in sampling, however, 
is important and this matter should be 
taken up with us before sample tubes are 
removed. To help in the selection of the 
most suitable tube alloy we also offer the 
services of our Technical Service Depart- 
ment, composed of laboratory-trained men. 
In the meantime write for Biidgeport’s 
112-page Condenser Tube Manual. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, 


BRIDGEPORT 2, 
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MURRAY 
TURBINE GENERATORS 





500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycle alternating current on steam at 285# 
gauge, 700 degrees F., and exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 

Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 
Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 








TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 


Pumps Water at any temperature or 
pressure. 


Open float cannot burst or waterlog. 
Valves and Seat Bronze or Stainless 
Steel. 
Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 
Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 

















Koldboard; fill insulation; diatomaceous 
earth products; uses, specifications, apnii- 
pe neg preparation; charts; tos; | 
prices; 26 pages. Baldwin-Hili Co. 
124 Insulating Cement—Ease of app!ica- 
tion; efficiency; easy of maintenar<e: 
application recommendations; heat toa 
calculations; 4 pages. Baldwin-Hill Hill Co. 


PUMPS 


125 Horizontal Duplex Piston Pump;— 
Bulletin 230-1; specifications, steam 
end, liquid end; capacity tables for pres- 
sure service, light pressure service; dimen- 
sions drawings, tables; 4 pages. Warren 
Steam Pump Co., Inc. 


126 § Centrifugal Pumps — Bulletin 302-30 
Revised; instructions for installation 
and operation; drawings,, tabular material; 
12 pages. Warren Steam Pump, Co., Inc. 
127 By Hydraulic Pressure Pumps—Bulletin 
38; specifications, sectional photos, 
pivotal. gg gt full page table of ca- 
pacity, sizes, pipe sizes, pressures; 4 pages. 
Warren Steam Pump Co., Inc. 
28 Horizontal Duplex Plunger Pumps— 
Bulletin 239; tables of sizes, capaci- 
ties; important features, specifications; 4 
pages; Warren Steam Pump Co., Inc. 
129 gor ca Capacity Pumps — Data 
k 65; description, general design, 
pear of operation; automatic control of 
pump delivery; drawings; adaptations, ap- 
plications, power cost tables; standard 
sizes and ratings; 8 pages. The Aldrich 
Pump Co 
130 Hydraulic Pump Handbook—Bulletin 
50; hydraulic information and tables; 
electrical data; capacities of pumps, cyl- 
inders; friction losses; pipe and fitting 
data; ram speeds and flows; discharge of 
nozzles; water required for boilers; ca- 
pacity of shafts; various equivalents; pump 
discharge diagrams; conversion factors, 
steam tables; materials for pumping vari- 
ous liquids; pump plunger loads; etc.; 
products; facilities; 62 pages. The Aldrich 
Pump Co. 
131 § Screw Pumps — Recommended uses; 
advantages; tables of capacities and 
sizes; charts of test results; dimensioned 
drawings; suctions and discharge, packing 
box sizes, shipping weight tables; speci- 
fications; installation and maintenance; 
theoretical horsepowers; viscosity classifi- 
cations; 18 pages. Sier-Bath Gear Co., Inc. 
132 Centrifugal Pumps — Bulletins 225-1, 
227-1, 236, 228-1, 229-1; specifications, 
composite dimension’ tables; sectional 
views, rating tables, charts; total 28 pages. 
Warren Steam Pump Co., Inc. 
133 Reciprocating Pumps—Bulletin 245; 
directions for the Pinstallation and 
operation of reciprocating pumps; instruc- 
tions for setting slide valves; full page 
drawings; cushion valves; 22 pages. War- 
ren Steam Pump Co., Inc 
134 Steam Heat Vacuum Pumps—Bulle- 
tin 226-1; specifications, drawings, 
general information, tables of sizes and 
capacities; 4 pages. Warren Steam Pump 


Co., Inc. 
AUXILIARIES 


135 Air Ejectors—Bulletins M-300 and M- 
301; what they do; types, blueprint 
type drawings, tables of sizes, manufac- 
turing facilities and equipment; total 16 
pages. The Lummus Co. 


136 © — Fi gy | Scales — Description; 


tanding features, specifications, 
rte drawings, photos; 4 pages. Beaumont 


137 Rack and Pinion Gates for Coal and 
Ashes—Ball-bearing, dust-tight fea- 
tures; photos, specifications, drawings, 
oo. of dimensions; 4 pages. Beaumont 
c 

1 38 Ste Sten Specialties—Collection of fold- 

ers; steam trap, air trap, reducing 
valves, classes E, B and H pump governors, 
automatic boiler feedwater controller; 
parts and unit list Fagin descriptions; 
Lg nn sng By tables of capacities. The C. 
B es 


1 Deaeration — Data book; No. N-15; 
gives reasons for and principles of 
deaeration; cold water deaeration; tabular, 
drawing and chart material presented; well 

illustrated; 20 pages. Elliott Company. 
1 Power Plant Industrial Process 
Equipment—Steam turbines, turbine 
generators, mechanical drive turbines; mo- 
eed-water heaters 


accessori 

tube cleaners; ‘completely illustrated; 20 
pages. Elliott Company. 

141 How To Choose a Steam Trap—tTrap 

selection, trap rating, trap capacity 

factors, individual trapping, determining 
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GYROL FLUID 
DRIVE 
MECHANICAL 


Mechanical Draft Fans... Dust Precipitators ... and Gyrol 
Fluid Drives — buy all 3 from ABC. By doing 30, you 


Guy dle 5 


Under gruelling wartime operating conditions, 
American Blower Mechanical Draft Fans, Dust Pre- 
cipitators and Gyrol Fluid Drives have proved their 


merit in power plant operation. 


As a result, the word is going round: “Buy all 3 
from ABC for better overall power plant efficiency.” 
Naturally, we take pardonable pride in the perform- 
ance record of these products—both before and during 


the war years. 


If you already have American Blower equipment— 
you know all about their operating characteristics. If 
you haven’t, we’d like to tell you our story. You'll 


like having one source of supply; one representative 


One sound answer 


eS a ns 
have one source of technical information, far less red tape, 
and you get undivided responsibility on 3 plant problems. 


ABC 


well versed in all 3, and undivided responsibility. 


Just phone, or write, the nearest American Blower 


Branch Office. There is one close at hand! 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 





Division of American Rapiator & Standard Sanitary corporation 
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lift; traps for unit heaters, pipe coils, ian 
system heating surfaces, steam jack-teq 
kettles, autoclaves, laundry equipm- nt, 
paper makers, etc.; installation, operation, 


H ELP ? maintenance instructions; specifications 
\W A = ) = oo. corrosive service; :42 pa-es, 
e 


s 


. D. Anderson Co. ~ 


“IN REMOVING ASHES? ‘ . MISCELLANEOUS 


1 42 Whistles and Signals—Bulletin <1; 
for industrial, marine, railroad se:y- 

















eae f BaD : ice; selection; construction; advantaccs; 
FROM STI ae Henge ordering and specifying; 8 paces, 
e Co. 
A LLL, 1.43 Metal Forging—Reference Data Book; 


RR SSS 











¥ types and characteristics of forginzs; 

= design; process operations; metallurcy; 

28 lia ed metal defects; machining; inspection; ap- 

Y plications; tables and illustrations; 40 

pages. The Steel Improvement & Forge Co. 

BOILER = 144 Compressed Air Cleaner—Automatic 

aaa” + ; separators for removing oil, dirt and 

water from compressed air lines; principles 

and operation; selection and installation; 

: dimension tables; tables of engineering 

AIA-TIGHT ASH PIT DOORS ASH ps A data; where it can be used; installation 

Pg @ oo 4 5 drawings;.. typical installations; 16 pages. 
Y % The Leavitt Machine Co. 

1 45 Valve Legere 9 Equipment — De- 

yscriptions and photos; sizes and ca- 

ee. uate four pages. The Leavitt 
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chine Co. 
NON:CLOGGING INTAKE HOPPERS 1 46 Lathe Chucks — Features; sizes, ca- 
pacities, price table; dimensions. The 


: . * 6 J 29 Leavitt Machine Co. 
Get the help _ pee by a ee =a Vac a 147 Flexible Metal Hose—Bulletin H-201- 
, ek * P : gives genera ormation, 
pneumatic as andling system. Labor is saves 3@. anliness effected pitch, available alloys, armoring tables of 


System time- d. L 5 ing « i weight, pitch, pressures, diameters, etc.; 
y e-tested. Low first cost. Low operating cost., Installation as Soto ak total Ger tees, ae 


flexible as running a pipe line. Two sizes, two types— iveri scriptions of fittings; assembly instruc- 
ittial : 2 _— for delivering tions, specifying information; drawings and 


ashes either dry or damp. photos; 24 pages. Eclipee-Pioneer, Div. of 


1 48, Fluia Handling Equipment—Catalog 

45; for industrial, power plant, proc- 
ess industries; descriptions, tables on 
strainers, valve control boxes, check valves, 


fet; ts, foot valves, backwate 
TTT TCL MRR | saive interceptors ineerepting deine ana 
floor and area drains, etc.; completely illus- 


1503 RACE STREET PHILADELPHIA 2, PA. — 12 pages. J. A. Zurn Mfg. ee 
Ua er aL | New Hydro Plant in: % 
Shoshone Canyon ~ ~ 


THE BUREAU OF RECLAMATION will 
construct a 5000-kw ‘hydroelectric 
plant on the Shoshone ° Irrigation 
Project as soon as funds are available. 
The plant, known as the Heart Moun- 
tain Power Development, will be built 
at an estimated cost of $900,000 near 
the outlet of the Shoshone Canyon 
Conduit, about three miles down- 
stream from the Shoshone Dam. This 
dam was constructed by the Bureau 
to store water for the irrigation of 
fertile project lands. 

It is reported that additional gen- 
erating facilities are urgently needed 
in view of the critical power shortage 
which now exists in northern Wyo- 
ming. The area, well-known for its 

ea. agriculture production on irrigated 
The steady, uniform ee lands, is becoming an oil-producing 
flow produced by the py center of increasing importance and 
rotors in an IMO pump =f — rapid expansion of drilling activities 
is ideal for oil burner f ’ has greatly increased demands on the 
supply, hydraulic ser- already inadequate power supply. 
vice and other applica- The immediate need for more pow- 
; er is due to the discovery of a new 
ee =e | oil field in the Elk Basin area, north 
smooth flow of fluid. RE ae of the Shoshone Project. Various 
. 4 drilling companies are also operating 
in Ra Min iy of Meeteetse and 
- : Gebo, Wyoming. 
Se Ss ee ae To fulfill requirements of the Flood 
9 : Control Act of 1944 the Heart Moun- 
tain Power Development report was 
transmitted to the Secretary of War 
and to the Governor of Wyoming for 


their review. Copies of the report 

AMERICAN CHIMNEY CORP. lwWhO PUMP DIVISION of the were also reviewed by the Federal 

143 Fourth Ave., New York 3, N. Y. x ee ee ee Ee 

BRANCHES: of Agricu ture, an e Corps of En- 

BOSTON @ PHILADELPHIA @ CLEVELAND DE LAVAL STEAM TURBINE C0. oo dene uae cele ae 
DETROIT @ PITTSBURGH e CHARLOTTE TRENTON 2, NEW JERSEY proposed plan of development. 


For details—write! 
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Otis Maintenance service is provided so quietly and with so little trouble to Otis elevator owners 


Oo gears Fay 


that many do not realize its true value to building management. @ AJthough it may not appear on 


i 


the balance sheet, the value of this service may be measured in tenant satisfaction, more sales made 


or more freight moved, or in freedom from elevator care. It is especially valuable because of 


ay se. 


the spirit of the two thousand people who make up the Otis Maintenance organization. @ Local 
operations are conducted by 245 branch offices in 47 states, so that the men on the spot can act 


rapidly and effectively to give your building the best possible service. District and zone offices 


wwe we FF owre.lhUmewUTUCUCO 


supervise field work and furnish supplies and emergency equipment. The headquarters organization 
provides all of the facilities and technical knowledge of the manufacturer. @ The service rendered 


is of suchéteal and constant value that Otis Maintenance has mor: than doubled in volume 


Se een eas lw ee 


E . . . ° P * 
every ten years. It could not thus increase without bringing the customers more than a dollar’s” 
worth of service value for every dollar spent. @ Otis Maintenance is a complege, Mat-rate 

‘ * = ie 


service for Otis elevators. It is available through your local Otis Elevator Company office. 


1 
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‘ 
‘dim 6 “Power-full" Reasons Why 


NICHOLSON TRAPS 


Speed Steam Circulation 


BIG DISCHARGE CAPACITY, 
2 to 6 times that of average 
traps. 
NO AIR BINDING. Discharge 
air as efficiently as water. 
NO FREEZE-UPS. Of ther- 
mostatic bellows type; drain 
completely when cold. 
NO DRIBBLING. Close imme- 
diately when steam contacts 
bellows: 
NO ADJUSTMENT NEEDED, 
from vacuum up to maximum 
pressure. 
NO WATER-LOGGED UNITS. 
A few degrees change opens 
valve. i 
Five types: size %4" to 2". Pres- 
sures to 225 Ibs. Low cost. De- 
signed for severe service. 


Send for Catalog 444 or See Sweet's 
W. H. NICHOLSON & CO. 


160 Oregon St., Wilkes-Barre, Pa. 











\ 














"Boiler Repairs Reduced 75%". 


wer ot NATIONAL Sev PROTECTOR 


YOu, 100+ win ana the wational 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory ccvering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


Have you started to use ti:is 


NEW KIND 
4 oF PUMP? 


SELF-PRIMING, even on high suc- 
tion lifts. Has no auxiliary prim- 
ing devices. Gravity flow to the 
pump is not required. Reliable 
for continuous or intermittent 
service. 


@ Combines centrifugal efficiency with 
automatic action. 


@ Impeller alone moves the liquid. 


*@No parts which require adjust- 
ment or manipulation. 


@ Will handle wide variety of 
liquids: clear, gritty, volatile. 


@11% to 10-inch sizes. 50 to 
4000 GPM. 


MARLOW PUMPS 
RIDGEWOOD 12, NEW JERSEY 


Manufacturers of the World's Largest Line of 
Self-Priming Centrifugal Pumps 








THE PACKING THAT “PACKS ALL” 
. . - use it once and 
. . « you'll use it always 


Here’s the universal packing that can be used 
for any fluid or on any apparat 
ically, efficiently—tightly- ° 
Try ALLPAX and you, too, will be enthusi- 
and long wear. 





THE ALLPAX €CO., INC. 
Mamaroneck, N. Y. 
@ 
Distributers Everywhere 





. JEFFERSON 
Specialty UNIONS 


featuring the 


RECESSED | 
BRASS SEAT 


Save pipe 
joints and you'll 
save money 


Savings in original installation through the 
use of Jefferson Specialty Unions is effected 
through simplification in piping and in the 
time and labor involved in making up joints. 
Once the installation has been made, savings 
in maint are d because there 
are fewer joints involved at points where 
unions can be most effectively employed. 


The brass seating feature of all Jefferson — 
Specialty Unions is insurance against shut- 
down because it assures leak-proof tightness 
without undue pressure. It can be made or 
broken without impairing the effectiveness 
of the seat. 90 deg. Union Elbows are but 
one of many types in which Jefferson Spe- 
cialty Unions are available to save money 
and pipe joints. Consult us or your nearest 
distributor for further details. 


JEFFERSON UNION CO. 
601 West 26th Street, New York1,N. Y. 
Factories at Lexington 7,, Mass., and 
Lockport, N. Y. 
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Q. How many kinds of gasket material 
are there? 

A. A wide variety of substances are 
used for gaskets. In general, they can 
be classified into three groups—non- 
metallic, semi-metallic and metallic. 


Q. What determines the type of gasket 
material to be used for a specific appli- 
cation? 

A. The temperature and corrosive na- 
. ture of the application. Non-metallic 
gaskets are generally used only when 
temperatures don’t go above 250°F. 
Semi-metallic gaskets—usually metal- 
clad asbestos—are useful up to 850°F. 
For higher temperatures, only all- 
metal gaskets are satisfactory in high- 
pressure steam lines, 


Q. What factors control the choice of a 
metal for high-temperature gasket ap- 
plications? 

A. Suitability of.a metal for high-tem- 
perature gasketing service is deter- 
mined by a combination of five physical 
properties. 


Q. What are these properties? 

A. Creep strength, ductility, corrosion 
resistance, thermal endurance and free- 
dom from embrittlement. 


Q. What is creep strength? 

A. Under stress at elevated tempera- 
tures, metals slowly creep or flow. That 
is why strength figures for a metal 
or alloy based on tests made at room 
temperature are of little value when 


Photo courtesy Goetze Gasket & Packing Co., Inc. 


A 5-MINUTE QUESTION AND ANSWER 
DIGEST ON GASKET SELECTION 


you are choosing a high-temperature 
gasket. 


Q. Why is ductility so important? 

A. When a gasket is installed, the gas- 
ket material must “flow” into irregu- 
larities of the flange faces to ensure a 
tight seal. Ductility is the property 
that enables a metal to do this. 


Q. If only an edge-area of the gasket is 
exposed to the confined fluid, why is 
corrosion resistance important? 

A. Once corrosion starts, the area un- 
der attack increases rapidly until leaks 
develop. Moreover, if the gasket cor- 
rodes or rusts, freezing of the gasket 
to the flange face means a tough, ex- 
pensive replacement job. 


Q. What is the importance of thermal 
endurance? 

A. As temperatures rise above 400°F. 
they can readily burn the life out of 
ordinary metals. For high-pressure 
steam lines, you need a metal that may 
have to stand temperatures more than 
twice as high. 


Q. What causes embrittlement? 


A. Some metals become brittle when 
they are subjected to alternate cycles 
of heating and cooling. Cracks develop 
and finally whole pieces of the gasket 
break away. Although not every gasket 
installation undergoes these tempera- 
ture changes, a metal’s ability to stand 
them should be given careful consider- 
ation. 


Q. Are there any metals that stand up 
well under these conditions? 


A. One of the most suitable metals for 
high-pressure, high-temperature gas- 
keting is Monel. It is as strong as 
steel, with the added feature of good 
ductility. It resists attack by steam, con- 
densates, salt water and high tempera- 
tures. And it does not become brittle. 


Q. What types of gasket are available 
in Monel? : 

A. All types—corrugated, serrated or 
plain. In addition, any practical shape, 
size or construction can be readily 
made in Monel by leading gasket man- 
ufacturers. 


Q. How about the price of Monel 
gaskets? 

A. Because one Monel gasket will out- 
last several made of less suitable mate- 
rials, the cost alone will be considerably 
less. There is also a further saving in 
labor charges for- replacements of 
cheaper gaskets and lost operating 
time. For example, in one steam in- 
stallation operating at 1400 psi. and 
850°F., Monel gaskets have lasted 
more than 6 years without a single 
replacement. 


Q. How can I get more information to 
guide my selection of gaskets? 

A. “Choosing a Gasket,” an article pre- 
pared by the engineering staff of the 
Goetze Gasket and Packing Company, 
Inc., is available upon request. Just 
write: The International Nickel Com- 
pany, Inc.,67 Wall St., New York5,N.Y. 


Reprints of this advertisement are available upon request from THE INTERNATIONAL NICKEL COMPANY, INC. 
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Power generation at least cost 
and with a minimum of loss— 
—_— New 2nd Edition————_ 
eg How to . 
e select 
e operate 


steam power plant 
auxiliaries and accessories 


einstall 
emaintain 








Here’s a fact-packed manual that 
demonstrates the wisest selection 
of steam power plant equipment, 
and the methods of installing, 
maintaining and operating it 
that: will insure generation of 
power at the least cost. It de- 
scribes the facts you need to 
know about each piece of equip. 
ment. in. clear-cut detail. 534 
excellent drawings, diagrams, 
charts, tables, and photographs 
illustrating the most up-to-date 
equipment of a large number of 
manufacturers illuminate the de- 
scriptions. The data presented 
on pumps, boiler-feeding appa- 
ratus, problems of feed-water 
heating, condensers, steam pip- 
ing, etc., will enable you to cut 





losses and upkeep expenses to a 
minimum, and present solutions 
to problems of preventing losses 
from and in steam pipes. 





Just published! 


STEAM POWER PL 
AUXILIARIES 


NT 


and ACCESSORIES 


TERRELL CROFT, Editor 
Iting Engineer. Directing Engineer, 
Terrell Croft Baglnceston =x” 


Revised by D. J. DUFFIN 
Formerly at Consolidated Edison Co. of N. Y. and 
National Research Council, Washington, D. C. 


583 pages, 5/2 x 8, 534 figures, 7 tables, $5.00 


This crack manual provides power plant 
men with the facts on plant accessories 
that show results—in power generation 
at lowered cost, losses and upkeep ex- 
— . a ——. =f careful, = rocating and centrifugal pumps 
taile escriptions simplify operating 

problems and answer the questions that methods of boiler feeding 


feedwater heaters 
come up on ev operatin il. I 
covers is inn Mp ting detall Z economizers and air preheaters 


condensers 
steam piping of power plants 
steam traps 


@ includes latest revised Standards of 


boiler-feed apparatus the Hydraulic Institute 
feed-water heating ‘ the American Standards Asso- 
condensers ciation 

steam piping the American Society of Me- 
line- and exhaust-steam separators chanical Engineers 

steam traps 


See it 10 Days FREE e 








This new second edition 


@ includes a practically complete re- 
writing of the Divisions on recip- 


pump calculations 
direct-acting steam pumps 
crank-action pumps 
centrifugal and rotary pumps 











Mail Coupon 


1 
i 


| Send me Croft’s Steam Power Plant Auxiliaries and Accessories for 
10 days’ examination on approval. In 10 days I will send $5.00, plus 

| few cents postage, or return book postpaid. (Postage paid on cash 

j orders.) | 


| Name 
| Address 
| City and State 
Company 
Position PPE 8-46 | 


(For Canadian price, write Embassy Book Co., 12 Richmond St. E., i 
Toronto, 1.) 





Calif., Bakersfield—Pacific Gas & Electric Co., 245 Mar- 
ket St., San Francisco, Calif., will have plans prepared 
by Stone & Webster Engineering Corp., 49 Federal St., 
Boston, Mass., consulting engineer, for proposed new 
steam-electric generating station near Bakersfield, re- 
cently referred to in these columns, and same company 
also will supervise construction. Work is scheduled to 
begin in October. Cost reported close to $10,000,000. 


Calif., Pasadena—City Council, City Hall, has rejected 
all bids recently received for two two-unit substations, 
300-kva capacity, including transformers, forced air-cool- 
ing equipment, oil circuit breaker and accessories. New 
bids will be asked in near future. 


Calif., Redwood City—Plant Rubber.& Asbestos Works, 
537 Brannan St., San Francisco, Calif., mechanical rubber 
goods, etc., plans installation of electrical power equip- 
ment in new plant at Redwood City for production of 
asbestos-cement building products. It will comprise sev- 
eral units, estimated to cost close to $1,000,000. Proposed 
to begin work soon. Leland S. Rosener, 233 Sansome St., 
San Francisco, is engineer. Company is a subsidiary of 
Paraffine Companies, Inc., 475 Brannon St., San Francisco. 


Fla., Keystone Heights—Clay Electric Cooperative, Inc., 
plans new power plant, location and type soon to be 
determined. Fund of $548,000 has been arranged through 
Federal aid for this and construction of transmission and 
distribution lines. 


l., Elgin—Elgin National Watch Co. has plans for 
new boiler house at factory, reported to cost close to 
$75,000, with boilers and auxiliary equipment. Proposed 
to begin work soon. Sargent & Lundy, 140 South Dear- 
born St., Chicago, Ill., are consulting engineers. 


ind., Indianapolis—Indianapolis Power & Light Co., 17 
North Meridian St., plans addition to water-treatment 
plant, with installation of equipment for large increased 
capacity. Cost reported over $200,000. Proposed to begin 
work soon. 


Ind., Peru—Board of Public Works, City Hall, plans 
expansion and improvements in municipal steam-electric 
generating station, with installation of turbine-generator 
unit and other equipment to increase capacity from 8000 
to 20,000-kw. Cost estimated close to $1,000,000. Beving- 
ton, Taggart & Fowler, Inc., Indiana Pythian Bldg., In- 
dianapolis, Ind., is consulting engineer. 


Kan., Beloit—Beloit Light Department plans extensions 
in municipal power station, including installation of new 
Diesel engine-generator unit and auxiliary equipment. 
Also will make improvements in waterworks. Financing 
in part will be arranged through Federal aid. Wilson & 
Co., 233 North Santa Fe St., Salina, Kan., are consulting 
engineers. 


Kan., Ulysses—Pioneer Cooperative Association, Ulysses, 
plans new generating station, with capacity of about 3000- 
kw. Organization has arranged financing in amount of 
$1,130,000 through Federal aid for this and construction 
of about 350 mi. of primary and secondary lines. Proposed 
to begin work soon. 


Mass., Holyoke—Parsons Paper Co., bond, ledger and 
other papers, plans installation of electric power equip- 
ment in connection with expansion and improvements in 
mill, including several additional buildings. Entire pro- 
gram reported to cost about $500,000. Proposed to begin 
work soon. 


Minn., Starbuck-—Village Council is reported planning 
new municipal power station and electrical distribution 
system. Proposed to use Diesel engine-generator unit and 
accessories. Estimates of cost will be made soon. - 


Mo., Joplin—Empire District Electric Co., 602 Joplin St., 
plans expansion and improvements in plants and system, 
including generating plants, power substations, transmis- 
sion and distribution lines. Entire program will cost about 
$5,000,000, with equipment. Proposed to begin work soon. 
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Paracoil Self-Cleaning Tubu- 
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NUTS LOCKED 


iMOOTH-ON 





WEDGED 


AGAINST GRAIN BOLTS TIGHTENED 

















WEDGED RIVETED SEAMS SEALED 


WITH GRAIN 


RIVETED JOINTS CLOSED 


One loose bolt, nut, screw or rivet can 
cause a breakdown, delayed production, 
much expense. Caught in time and tight- 
ened with 


SMOOTH-ON No. 1 


Iron Repair Cement, the trouble and expense are averted. 

Bolts and nuts worn or stripped loose are easily made 
tight again with an application of Smooth-On No. 1. 

Wood screws that have lost their grip, whether set 
against the grain or with it, take hold firmly again when 
coated with Smooth-On No. 1. 

Leaking riveted seams and joints can be made water- 
and air-tight again with Smooth-On No. 1, and no need 
of using heat or special apparatus. 

And these repairs last. Because Smooth-On expands 
slightly as it sets, filling cracks and crevices and openings 
tightly, firmly, resistingly. 

Get Smooth-On No. 1 from your supply house. If they 
haven’t it, write us. Packed in sizes from 7 oz. up. 


= he z be 40-PAGE REPAIR 


HANDBOOK 


Gives clear-cut directions for repairing plant and home 
equipment of many kinds. 170 diagrams. A book every 
engineer and mechanic wants—over 1,000,000 now in cir- 
culation. Send coupon for your copy. 
jee eee eae sMAIL THIS TODAYenseuueew 

SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send SMOOTH-ON HANDBOOK 


OOTHON 
SCEMENTS 


Do it with SMOOTH-ON 
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N. J., Union—Pure Carbonic, Inc., 60 East 42nd St., New 
York, N. Y., plans installation of electric power equipment 
in proposed new dry ice manufacturing plant on Lehigh 
Ave., Union, where site is being secured. A boiler house 
is planned. Entire project reported to cost about $1,000,- 
000. Company is a subsidiary of Air Reduction Sales 
Corp., first noted address. 


Ohio, Ashtabula—Electro Metallurgical Co., 30 East 
42nd St., New York, N. Y., plans power plant and dust 
control system at calcium carbide plant at Ashtabula, 
formerly held by Government and recently purchased 
from WAC. This is part of improvement program to be 
carried out at works, idle for number of months past, 
entire development reported to cost over $6,000,000. Com- 
pany is a subsidiary of Union Carbide & Carbon Corp., 
first noted address. 


Ohio, Bellevue—New York, Chicago & St. Louis Rail- 
>lans for new multi-story boiler house at shops at Belle- 
road Co., Terminal Tower Bldg., Cleveland, Ohio, has 
vue, 45 x 80 ft, for which superstructure will begin soon. 
Cost reported over $80,000, with boilers and auxiliary 
equipment. 


Ohio, Painesville—Glenn L. Martin Co., Plastics and 
Chemical Division, Middle River, Baltimore, Md., plans 
installation of electric power equipment in proposed new 
plant at Painesville for production of synthetic resins. It 
will comprise several large buildings. A boiler house and 
power substation are planned. Entire project reported to 
cost close to $1,500,000. Proposed to begin work soon. 


Okla., Hugo—Town. Council, Hugo, plans early call for 
bids for new Diesel engine-generator unit, about 225-hp 
rating, for standby service in connection with waterworks 
station improvements. Also for pumping machinery and 
auxiliary equipment for new station for water supply. 
Entire project reported to cost about $105,000. Alexander 
& Pollard, Terminal Bldg., Oklahoma City, Okla., are con- 
sulting engineers. 


Ore., Oregon City—Oregon Livestock Cooperative, Inc., 
509 Main St., J. G. Kassner, secretary-treasurer, plans 
boiler house in connection with new meat-packing plant on 
local site. Power equipment will be installed for factory 
service. Entire project reported to cost about $100,000. 
Annand & Kennedy, Central Bldg., Portland, Ore., are 
architects. 


Tenn., Chattanooga—E. I. duPont deNemours & Co., 
Nylon Division, duPont Bldg., Wilmington, Del., plans in- 
stallation of electire power equipment in new mill at 
Chattanooga. It will comprise several large units. A 
power house is planned. Entire program reported to cost 
over $1,700,000. Work will be placed under way soon. 


Texas, Dallas—Dallas Power & Light Co., 1506 Com- 
merce St., plans new power sub-station on local site. Cost 
reported close to $585,000, with transformers, switchgear 
and auxiliary equipment. 


Va., Parksley—Accomack Northampton Electric Corp., 
Parksley, plans extensions in generating station, including 
installation of new 650-kw Diesel engine-generator unit 
and auxiliary equipment. Proposed to begin work soon. 
Financing in part has been arranged through Federal aid, 
totaling $80,000. 


Wash., Seattle—Seidelhuber Iron & Bronze Works, 1521 
Dearborn St., ornamental iron, bronze and other metal 
products, plans installation of electric power equipment in 
new one-story sheet mill, 200 x 1200 ft. Five oil-fired fur- 
naces and auxiliary equipment will be installed; also five 
20-ton electric traveling cranes. Entire project will cost 
close to $1,000,000. Freyn Engineering Co., 58 East Wash- 
ington St., Chicago, Ill., is consulting engineer; Engineer- 
ing Associates, Polson Bldg., Seattle, are assistant engi- 
neers, 


Wis., Menominee—Lakeside Aluminum Co. plans new 
boiler house at plant, about 40 x 50 ft, with 70-ft stack. 
Installation will include boilers, pumps and auxiliary 
equipment. No estimate of cost announced. 


Wis., Milwaukee—Hummel & Downing Co., 1514 East 
Thomas Ave., paper boxes and containers, has taken out 
a permit for addition to boiler house at factory, with in- 
stallation of boiler and auxiliary equipment. Work will 
begin soon on superstructure. No estimate of cost an- 
nounced. Sargent & Lundy, 140 South Dearborn St. 
Chicago, Ill., are consulting engineers. 





PRINCO 


SEVERE SERVICE 
THERMOMETERS 


Here are the "PRINCO” Thermometers for 
those really TOUGH service conditions. 
Cases are extra heavy castings, specially 
designed for maximum strength. Frames 
and cases are BOLTED together. Glasses 
are extra heavy plate to withstand shock 
and vibration. Cases completely sealed 
against fumes and moisture. Built-in de- 
hydrator prevents fogging or condensa- 
tion. Extra protection for mercury tubes 
assures maximum service life. 


LSS Rarer gigi 


Available in all standard case angles and 
temperature ranges, or to your specifica- 
tion. RED READING MERCURY or Canary- 
backed tubing optional. Wide selection of 
“Princo’’ Separable Sockets in a variety 
of materials. Write for full information 
and prices. Ask for Bulletin “E”’. 


e@ SEND NOW for New Information 
“PRINCO” THERMOSTATS and RE- 
LAYS. Send for Bulletin ‘T”, just off 
the press. Pin this ad to your com- 
pany letterhead and we'll send you 
this up-to-date literature on Mecurial 
Thermostats and Thermoregulators, 
Electronic and Magnetic Relays. 


PRECISION. 


THERMOMETER & INSTRUMENT COMPANY 


PRECISION P IN Oo FOR 
INSTRUMENTS R C INDUSTRY 








| 1402 EER Street, Philadelphia 30, Pa. 
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SOMETHING NEW 


HAS 


BEEN ADDED 
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KIELEY & MUELLER, INC., NORTH BERGEN, NEW JERSEY 





AUDELS 


POWER PLANT 
ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! 


JUST PUBLISHED—For All 
LA ZD Engineers, Firemen, Water Tend- 
ers, Oilers, Operators, Repair 
- Men and Applicants for Engi- 

neers’ License Examinations. 

A Complete Steam Engineers’ 

Library in One B % 

1500 PAGES—65 CHAPTERS 

1700 ILLUSTRATIONS.FULL INDEX 


j 0 0 FACTS AT YOUR 
FINGER ENDS! 
PRACTICAL INFORMATION 

IN HANDY FORM FEATURING: 

Basic principles of Steam Engi- 

neering, including Boiler Con- 

struction, Operationand Repairs. 

Gives practical information on: 

» « Boiler Calculations, fuels, feed 

pumps, water heaters, economizers, 

water treatment, injectors, traps, draught, 

safety valves, oil burners, stokers, condensers, 

ejectors, cooling towers, eVaporators, steam and hot 

water heating, pipe fitting & tubing. Contains complete 

data on all types of Steam Engines and Turbines, In- 

dicators, Valve gear, Valve setting, Air Compressors, 

COMPLETE Hoists, Gas and Diesel Engine Operation, Lubrication. 


PAY SpA Get this information for yourself— 
ONLY § MO: ASK TO SEE IT—Mail coupon today! 


AUDEL, Publishers; 49 W. 23 St., New York 10, N.Y. 
Mail AUDELS Power Plant Engineers Guide (Price $4) on 
7 ov free trial. If O.K. I will remit-$1 in 7 days and $1 monthly 
until $4 is paid. Otherwise, I will return it. 
am” 
Address. 
Occupation 
Employed by 


























NOW AVAILABLE! 


COPPER COILS FOR 2 
HEAT RECLAIMING “y 


*REMPE WELDED. 
COPPER COIL 


Copper coils and copper headered assemblies are now being made for 
heat reclaiming application—engineered and built to meet your particular 
requirements. 

What are your coil problems—heat exchangers, feed water heaters, 
coils for refrigeration machines or processing? 

For these conditions and many more, Rempe offers a service in engi- 
neering and building coils of any material to your specifications that 
will give you the most practical solution. 


water to preheat fresh water in 
Large Laundry installation. 

Consult with our engineers—quo- 
tations gladly submitted on receipt 
of blue prints or specifications. 


* Illustration shows Rempe All- 
Copper Heat Reclaiming unit 24 
feet long with 5” O.D. Copper 
Header. This unit is used for re- 
claiming heat from waste process 


REMPE COMPANY 


344 No. Sacramento Blvd., Chicago 12, tll. 
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THIRD DEGREE... 


After he has subjected a problem of handling 
bulk material to a rigorous “third degree’’. .. 
after he has exposed its smallest detail to the 
penetrating light of searching analysis— only 
then is an S-A engineer ready to work out 
the solution. _ gion 

It is this tkhilistive ‘consideration of every 
factor that enables an S-A engineer to specify 
the exact system needed...to convey the right 
volume to the right place, at the lowest cost 
per ton. It is his wide experience, augumented 
by constant collaboration with a group of pro- 


STEPHEN 


SI5 RIDGEWAY AVENUE, AURORA, ILLINOIS 


gressive conveyor engineers, that makes his 
recommendation authoritative. 

Just as thorough as his examination of a 
problem, is an S-A engineer’s choice of 
equipment. He has an unrestricted choice 
from a complete line of conveyors and 
accessories— products of the company that 
for 45 years has led the field with new units 
and new methods. 

If you want the man whose “third degree”’ 
brings maximum efficiency to bulk material 
handling, talk to an S-A engineer. 


tOS ANGELES, CALIF. © BELLEVILLE, 
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Above — No. 110 
Exhaust Relief 
Valve for con- 
denser protection 
service. 
Left — No. 80 
“Noiseless” semi- | 
balanced Back 
Pressure Valve for 
Exhaust lines. ee 
Right — No. 265 
Turbine Bleeder 
and High Pres- 

» sure Relief Valve. 


No Power Plant Valve 
Is More Important 


In 69 years of specialization on power plant automatic 
valve specialties, Davis has brought the atmospheric exhaust 
relief valve to a high point of perfection, with a combination 
of engineering features not found elsewhere. 


Let’s look inside the No. 110: The bronze-to-bronze con- 
tact valve is water-sealed through inlet and overflow pipe 
connections in the body. Valve action is cushioned by a 
closed-top internal dash pot eliminating sticking of valve 
due to foreign matter. Flapper valve permits quick opening, 
slow closing movement. There is full pipe area through the 
port and all body passages. The valve holds tight under high 
vacuum, and relieves to atmosphere at a fraction of a pound 
pressure when vacuum is lost. 


Hand lifts, top or bottom, or Hydraulic cylinders permit 
testing the action and holding valve open when desired. 


Angle design available as well as horizontal and vertical, 
also valve that will function as a relief valve part of the 
time and back pressure valve at other times, or with hold- 
open attachment so that valve must be closed manually once 
it has relieved. 3 


Let us help you on automatic valve problems for steam 
...air... gas... water...and oil, DAVIS REGULATOR 
COMPANY, 2508 S. Washtenaw Ave., Chicago, III. 


Ask for ENGINEERING BULLETIN No. 101A 


DAVIS 
REGULATOR CO. 





YOURE ALWAYS SURE 
Wt: LIQUIDOMETEF: 


rac LIQUIDOMETER cor 


36-31 SKILLMAN AVE., LONG ISLAND CITY,IN.Y. 





The performance of two large ‘'Pennsylvania'' Bradford Breakers 
at this Station, installed in 1923 and 1926, has again proven 
the endurance and low cost operation of this type, in service 
where unfailing dependability is a ‘"MUST."' 


As a result of this performance, duplicate Bradfords were 
installed in a later Station of the same system. 


Over 60 of these Bradford installations are in Central Station 
service in the U. S. A. 


"*Pennsylvania’’ Bradford installations, at home and abroad, 
now have capacity for preparing well over 100,000,000 tons 
per annum. 


Performance data will be furnished on request. 
NSYL Associated with 
New Yok @ resist DENRADRAN IA onde Gotens 
Chicago @ Los Angeles § CRU PANY Works, London 


1706 Liberty Trust Bidg., Philadelphia 7, Pa. 


COAL PREPARATION 
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Eliminate YOUR Cinder Nuisance 


CONOMICALLY 
with GREEN’S CINDERTRAP 


1. Low First Cost. Unit is simple—fits read- 
ily into existing systems. 


se 
ee 


2. Negligible Operating Expense. No mov- 
ing parts, no water spray, no clogging. 


seenenaaneneasainaan 


3. Long Life. Absence of water spray pre- 
vents corrosion. No replacement parts have 


eeccitameticenmecateme 
eesonnreeeonpeonepeumenene 


meee seam pe 
OO OT SB NEES Seas 


ever been needed. 


Traps 75% to 96% of the cinders in flue gas. 


Low draft loss — 0.2” maximum. 


Usually no additional fan required—many 
operating on natural draft. 


Unaffected by variations in cinder concen- 


tration: 

Efficient for stokers. 
NOTE THESE REPEAT ORDERS !—Boston Elevated Ry. Co.—Brooklyn Edison Co.—Caleo Chemical Co.= 
City of Fort Wayne, Ind.—City of Wyandotte, Mich.—Continental Paper Co.—Defense Plant Corp.— 
Eastman Kodak Co.—Fitchburg Gas & Electric Co.—General Electric Co.—Hudson Coal Co.—Interboro 
Rapid Transit Co.—Knott Hotels Corp.—Lorain Steel Co.—New York Navy Yard—Pennsylvania Power & 


Light Co.—Pennsylvania R.R. Co.—Peoples Gas & Electric Co.—Phoenix Utility Co.—Pullman-Standard Car 
Mfg. Co.—Seranton Electric Co.—Stone & Webster Engineering Corp.—J. G. White Engineering Co. 


THE 


. GREEN’S CINDERTRAPS eliminate the 
einder nuisance in a wide range of instal- 
lations: Utilities...Steel Mills...Railroads 
»+eChemiecal Plants...Apartments...Hos- 
pitals...Hotels. For complete details send 
for Bulletin 163-A. 


Fuel £. conormizet 
COMPAN ”) ECONOMIZERS « FANS. 


inc, AIR HEATERS  CINDERTRAPS 
 )§=BEACON 2. NEW YORK 
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Engineered PROTECTION 
for HIGH PRESSURE BOILER FEEDLINES 


GoldenAnderson 
HYDRAULIC 


Double Cushioned 


Check 
VALVES 


An excellent example of the outstanding engineer- 
ing built in every Gelden-Anderson Valve. Designed 
for high pressure boiler feed lines, the double 
cushioning feature prevents any shock or jar in 
sudden valve closure. Needle valve control allows 

close adjustment to regulate the operat- 









Also available with manual handwheel 
control, in angle or globe patterns, sizes 
22" to 14". 





GOLDEN-ANDERSON 


Ss 





NEW HANDY CHART 


of Pipe and 
Fitting Materials 


Write today for your complimentary copy of 
Tube Turns’ quick-reference summary of essen- 
tial data for engineers, purchasing agents—for 
everybody who specifies, purchases, or uses 
pipe and fittings. It’s another Tube Turns 
technical aid to industry. 


TUBE TURNS (inc.), LOUISVILLE 1, KENTUCKY) 
Please send new Tube Turns chart of pipe and fitting mate- 
rials, showing grade and standard type numbers, ASTM 
specifications, and chemistry and service limitations, plus 
description of welding procedures, including rod, preheat and 
stress relieving. 

Name. 

Company. 

Position 

Street 

City. Zone. State. 

















3308 


TOBE-TURN (579 weting rings ane range 





A STATEMENT 
of 
ADVERTISING 


PRINCIPLES 






11. Good Advertising .. . 


aims to inform the consumer and help him to buy 


ing speed for any operating condition. more intelligently. 


2. Good Advertising .. . 


tells the truth, avoiding misstatement of facts as 
well as possible deception through implication or 
omission. It makes no claims which cannot be 
met in full and without further qualification. It 
uses only testimonials of competent witnesses. 


3. Good Advertising .. . 


conforms to the generally accepted standards of 
good taste. It seeks public acceptance on the basis 
of the merits of the product or service advertised 
rather than by the disparagement of competing 
goods. It tries to avoid practices that are offen- 


sive Or annoying. 


4. Good Advertising .. . 


recognizes both its economic responsibility to help 


| reduce distribution .costs and its social responsi- 


bility in serving the public interest. 


Advertising Federation of America 
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Not just good but best—that’s good Queen Bess! She's in a class by herself, 
an arrant specialist if there ever was one. Milk and milk alone is her line, and 
in her line good Queen Bess is a terrific perfectionist. 


SPROCKET CHAINS... 
and Sprocket Chains Alone Are Our Business 


Just sprocket chains. Sprocket chains. morning, noon and night. We're 
specialists—and even, we like to think, perfectionists. Do you see, then, 
why so many manufacturers, alive to the economical, efficient, trouble- 
free performance of sprocket chains for power transmission and ma- 
terials handling, like to entrust the solution of their problems to specialists 
here at Union Chain? 


The Union Chain and Manufacturing Company - Sandusky, Ohio 


Union Finished Steel Roller Chain 
is manufactured in all standard 
sizes from % in. to 2% in. pitch, 
in single and multiple strands. 
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Union Chains 
for Every Application 
Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable Iron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bar and pin) type chain 
* 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size ¥% in. to 212 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
1% in. to 4 in. pitch 
* 
SilentChain andSprockets 
All sizes % in. to 1% in. pitch 
* 
Flexible Couplings 
Roller chain type 
Silent chain type 


















"FIRED-AEADING” 
PREMAX 


MODEL YRF 
ENGINE PRESSURE INDICATOR 


Ve DIRECT-READING 
or COMPRESSION wo . 
FIRING PRESSURES — 


OF EVERY TYPE OF DIESEL ENGINE 





















Spring-balance princi- 
ple assures lastingly dependable 
service. No field adjustments or 
settings are required to take care 

», Of gauge drifting, or to compen- 

sate for other instrument charac- 

teristics and engine conditions. 



















4 For other features, write for 
ACCURATE Bulletin 294 
PRESSURE 
READINGS 
as high as 


1700 P.S.1. 



















In renewing the dise, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


Dense without being brit- 
tle — tough, yet resilient, 
Vulcodise will not swell, 
warp or sof fact, 
its absorption is less than 
1 per cent. ... it is 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE Co. 


Cincinnati, Ohio 


































































OVERLAYS 
PATCHES 


Concrete or 
Wood Floors 





Resurface or patch broken concrete floors with tough RUGGED- 
WEAR resurfacer. Here’s a material which will stand up under 
the most punishing traffic conditions. Simple to install—no chop- 
ping or chipping required. Merely sweep out the spot to be repaired 
—mix the material—trowel it on. Holds solid and tight right up 
to irregular edge of old concrete. Provides a firmer, tougher, 
smoother, more rugged wearing surface. Used in- 
doors or out. Dries fast. 













I FLEXROCK COMPANY 


| 3623 Filbert St., Philadelphia 4, Pa. 

| Canadian Office: 21 King St., E., Toronto, Ont. 

| Please send me complete RUGGEDWEAR infor- 
mation and details of FREE TRIAL OFFER—no 
obligation. 
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GAGES ano GUARDS 
for Boilers, Tanks, Etc. 


Send for catalog. 


LEAKLESS COCKS 
Vv 







MOA E wasn cai COLUMN & GAGE CO. 


N. J. Livingston 6-1400 






Livingston, 























We Originated the 
Seamless Copper Float 


*’way back when float users began to be “all fed 
up” with float. failures. Float users looked to 
Hercules to produce the better float that was so 
sorely needed, so.we did it. Naturally, there are 
imitations, but there is no satisfactory substitute 
for Hercules Seamless Copper Floats, as those who 
have experimented expensively will tell you. Sold 
under a full year’s guarantee. Your inquiries invited. 


HERCULES FLOAT WORKS 
- 200 Franklin St. Springfield, Mass. 
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Owelve Years of Crouble-free Service— 
—with CRYSTOLON BRICK 


(left) CRYSTOLON Brick 
after three years of service 
in a school boiler furnace 
look the same as the day | 
they were installed. 


(tight) Unretouched photo- 
graph of the same CRYSTO- 
LON Brick after 12 years of 
service. When soot was 
scraped way, the surface of 
the brick was found to be in 
perfect condition. 


CRYSTOLON Brick are densely made of silicon carbide plus a 
minimum of a refractory bond. These highly refractory brick are 
physically rugged, chemically inert and resistant to abrasion.’ 
Coal ash slag cannot penetrate the hard, dense surface of 
CRYSTOLON Brick and this makes clinker removal a short, easy 
operation as well as guaranteeing long, trouble-free service. 


NORTON COMPANY—Worcester 6, Mass. 


NORTON $8228 REFRACTORIES 
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ag Mea Distal 


The Mercoid Sensatherm is emerging in this post-war 
period unexcelled in its simple beauty, with its appealing 
lifetime lustrous natural metallic finish. There is no lacquer 
coating to become dull, nor can it ever tarnish. It holds 
its newness in appearance indefinitely. No polishing or 
scrubbing is ever necessary—simply wipe off any accu- 
mulated dust or dirt with a damp cloth, in fact adry cloth 
usually does quite as well. 


And speaking of performance, this instrument still re- 
mains unmatched for its even room temperature control. 
There are many factors in its design and construction con- 
tributing to its long life and positive operation, particu- 
larly the hermetically sealed mercury switch. Summing up 
its appearance and performance, the Mercoid Sensa- 


i 








+ 
©. therm is truly the aristocrat among thermostats 





For All 
“HIGH-UP” 
VALVES 


Every overhead valve in your plant should have the 
easy, safe, instant control from the floor which 
Babbitt Sprocket Rims provide. . ..« Babbitt Rims 
., are low in cost; quickly attached; ’ they save time, 
“steam and accidents. Install them now. Write for 
descriptive folder. 


| “BABBITT STEAM SPECIALTY CoO. 


South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbtiit 


—Adjustable-— 
SPROCKET RIM 
with Chain Guide 








FYR-FEEDER 
wast STOKERS 


SPREADER 


FEATURING: 


ain JET coat PROPULSION 


@ FYR-FEEDER pays for itself in coal and labor savings. @ 
Automatic, modern, high efficiency firing at its best! ¢ Increases 
boiler capacity with cheapest grades of coal—screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! e Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension: larger pieces on grate. Beautifully clean flame. ¢ Safe, 
Dependable. Multiple Burners. Quality construction. ¢ Easily 
installed in minimum time. Standard ratings from 100 to 12,000 
Ibs. of coal per hour. Wire, phone, or write. 





FYR-FEEDER INDUSTRIAL STOKERS 


(8-8 E. Erie St., Chicago 11, Ilinois 
([] Interested in FYR-FEEDER Dealership 


FYR-FEEDER 
([] Interested as Sales. Representative 


tif 
ope STO 4a [[] Send literature and delivery infotmation 
IT'S EFFICIENT [[] Have representative call 
PAE OLLLEES = Nome 


PAYS FCR re 


[toes F * 
. Address. 








y. 











The Genuine 


7 


For True 

Regulation 

on Boiler 
Feed Pumps 


The 
¢ E. Squires Co. 
. 40th Street and 
. Avenue 
Cleveland, O. 
Catalog E-12 


Class E Pump Governor explains 


SHUUNUUPONNNEAUUEUNNUEUUYONOGUOTOERUOEEAEUROOUCOUURUGUUOUEOOUELOOEOOUEOOGOOEOGOeAPUANUNNENA AEN 








C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
e 
STEAM EJECTOR TYPE VACUUM PUMPS 
@ 
MECHANICAL DRAFT WATER COOLING TOWERS 
« 
DECK MACHINERY 


C. H. WHEELER MFG. CO. 


19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 











August, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 











| 


a 





Electrical equipment and material in large quantities are now available in 
many locations throughout the country. Complete information may be ob- 
tained from the nearest Regional Office of the War Assets Administration. 

Included in this war surplus inventory are hundreds of items of stand- 
ard and special equipment—pole-line hardware, wire and cable, motors, 
switch gear, wiring devices, power-conversion and sub-station equipment. 
The special items in many cases can be adapted or converted to your 
needs. Priced to sell, these items will help solve the electrical supply 
























problems of manufacturers, industrial contractors, wholesalers and deal- 
ers—investigate today. 






1 MOTOR STARTERS AND CONTROLLERS — General Electric, Westinghouse, 

Cutler-Hammer, Ward Leonard and other makes, built to both commercial and 
Navy specifications. 115 and 230 volt d-c; 220 and 440 volt a-c., 60-cycle, 3 
phase, drip proof, waterproof, manual and magnetic types. Unused and used. 
Substantial savings. 







2 Pole-Line HARDWARE —Insulators, pins and nearly all other items of pole line 
hardware for transmission, distribution and communications lines. Well-known 
makes, meeting exacting Government specifications, new, in excellent condition. 






3 GENERATORS—Engine driven, 100 kw., single bearing, 120/240 volt d-c., 1200 

rpm. commercial and industrial types. Unused and in good condition. Many 
other sizes—gasoline, diesel, steam and electrically driven, and generators with- 
out prime movers, a-c and d-c. Check our large lists. 








4 Graphite and Carbon BRUSHES—Large quantities of new brushes of well-known 
makes, in a wide range of sizes, in both standard and special types for motors, 
generators and other rotating electrical machinery. 







q (CUT OUT AND SEND TO THE NEAREST WAA OFFICE LISTED BELOW) 













| aa 

I War Assets Administration: I am interested in the following checked items: 

] I WIRE & CABLE WIRING DEVICES 

{ GENERATORS POWER-CONVERSION EQUIPMENT 

| 1 SWITCH GEAR ’ SUB-STATION EQUIPMENT 

} ] SPECIAL ELECTRIC MOTORS PROTECTIVE EQUIPMENT 
Although this material has been previ- | 
ously offered fo priority claimants 10% l Nei 2 st hare. deat tc acaene nen cen dS, age ee a ee 
of the merchandise has been reservedto } l 
fill any further needs of priority claimants, j ] PMNS oo 5 Siac eee Cle walsine Wecdecéé ue edetouetues HRadaaseadenddahenns 
including Veterans of World War Il, who ] ite 
erotaviiedte coatuctthe Regianal Oflice | = IR a anes Sea Fa ven ns SERRE SAS Er 
serving their Area with respect to this | he See eer ee iilittiiek pics neciaceate 


EXPORTERS: Most surplus property is available to the export market. Merchandise in short supply is withheld from 
export and if such items appear in this advertisement, they will be so identified by an asterisk. 


War Assets ApminIsTRATION 


Offices located at: Atlanta - Birmingham + Boston + Charlotte - Chicago - Cincinnati - Cleveland - Dallas 
Denver + Detroit - Fort Worth »- Helena - Houston - Jacksonville - Kansas City, Mo. + Little Rock - Los Angeles 
Louisville + Minneapolis - Nashville »- New Orleans - New York + Oklahoma City - Omaha - Philadelphia 
Portland, Ore. + Richmond «+ St.Louis + Salt Lake City - San Antonio + San Francisco + Seattle - Spokane 
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THE, VN — methods of water softening remove calcium and 


magnesium bicarbonate and calcium and magnesium sul- 


COLD PIPE, CONDUIT and TUBE BENDING MACHINES phate, but do not remove certain insoluble salts which 
accumulate and form a hard scale. 

Twelve types to select from. — Other methods take out the insoluble salts but introduce an 

orga = Mg 1 % to & equivalent amount of sodium salts. This may lead to pitting 

and alkali embrittlement. 


inclusive. 
In both cases, the safe rule is “Finish with Magic.” It pro- 


A few of Our More Than 
1c Snes: vides a colloidal film of protection on the surface of boiler 


Kaiser Shipbuilding Co.; Bethlehem- 





Yard; Moore Drydock Co.; Stone & 
Webster Engineering Corp.; E. 1. Du- 
Pont deNemours & Co.; West Penn 
Power Co.; Illinois Central Railroad; 
Federal Pipe & Supply Co.; Alabama 
Drydock Co.; Westinghouse Elec. & 
Mfg. Co.; Todd-Bath Shipbuilding Co. 
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Quick Deliveries SF ILLINOIS i a aes OF CALIFORNIA 
OF | S_.. OF NE . Inc. 
PIPE gENDINg macnine = 16 FURNACE ST. $9 East Van Buren St 1328 Broadway een es 


Company- ine POULTNEY, VT. Chicago 5 New York City 1+ San Franciico 8 


YOUR PUMP FILE 


Tisid 
BLACKMER Bulletins, Catalogs and Engineering Data on 


BLACKMER ROTARY PUMPS 
and the "Bucket Design" (swinging vane) principle that makes 


these pumps self-adjusting for wear. 




























Consider this pumping economy for your 


plant NOW. 
BLACKMER PUMP COMPANY 


2010 Century Ave. Grand Rapids 9, Mich. 










Write for data, 

specifying num- 

ber of bulletin 
wanted. 
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BURNING COAL 7 Remember New Closing Dates 

Based on a great fund of data these books The ART of f th ie blication for all 
present a radically new and valuable treat- st ee ere Seen Trg 
ment of the art of burning coal. BURNING COAL e | advertising copy to be set and requir- 
These- easy-to-understand books give you a ing proofs. 
complete, advanced course in combustion and PARTS . 
steam aye oe big 4 are prepared or srs th of month preceding publication is final 
presen these ‘ombustion, Design and Re- & deadline for all advertising plates. 
Mailed subject to 10 days’ free examination. 








ene: Pant 
ENGINEERING 


THE ART OF BURNING COAL, 3 VOLS. ($15) 
HEAT TRANSFER IN BOILERS ($3) 


Loyd R. Stowe, 308 W. Washington St., Chicago 6, Illinois 
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Peabody Combined Burners bring you production assurance .. . and bring 
to your employees a feeling of security which they are quick to appreciate. 


Peabody Combined Burners eliminate shutdowns resulting from depen- 
dence upon a single fuel . . . and assure uninterrupted service by their 
plus of reliable performance through advanced design and engineering 
"know-how", born of long experience. Ask for a Peabody engineer to 
help you solve your combustion problems. 


PEABODY 





580 FIFTH AVENUE © NEW YORK CITY 
OFFICES I N PRINCIBAA “oe 
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and you'll cut maintenance costs! 








Slamming jars pipelines, starts surging and 















Opens up joints, thus necessitating high 
maintenance costs. The Chapman Tilting Disc 
Check Valve employs a balanced hinge-pinned disc 
which rides evenly in the flow when the valve is 
15 | open and cushions quietly to a drop-tight seat when 
"159 the flow slows down. 


194 
*— Experience has proved that Chapman Tilting Disc Check Valves 
a : ‘ : Send for free engineer- 
‘19 § invariably save from 65% to 80% in head losses over ing data and reports 
| | conventional type check valves. asses 
1m | Chapman Tilting Disc Check Valves are made in iron and steel. 
, 68 
® 
tls The Chapman Valve Manufacturing Company 
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Where experience counts 


Destgu.... 


Many exclusive features in Cutler-Hammer 
general purpose motor control may be traced di- 
rectly to the unparalleled experience of C-H engi- 
neers in designing heavy-duty control equipment. 


gs, 
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Long experience in the use of high-precision mass 
production methods is responsible for the accu- 
rate protection and uniform performance of 
Cutler-Hammer general purpose motor control. 


Even the most brilliant minds cannot foresee the 
countless little problems that must be solved before 
the genius of invention can be translated into 
wholly reliable workaday mechanisms. That is why 
experience is such a vital asset to engineers... and 
why Cutler-Hammer Motor Control enjoys such a 
marked preference by the men in Industry inter- 
ested in dependable machine performance. Through 
more than half a century, Cutler-Hammer engineers 
as recognized authorities have had 
the control engineering problems of 
all industries placed before them. 
From many fields they learned the 
full scope of ‘‘unusual’’ operating 


CUTLER-HAMMER. 


= MOTOR CONTROL == 


The preference for Cutler-Hammer general pur- 

pose motor control by petent industrial buy- 

ers, leading machinery builders, and a majority 

of all motor manufacturers is based on experience 
with C-H performance. 





conditions such equipment must meet. And _ this 
broadest of all control engineering experience shows 
clearly in the exclusive features of even the smallest 
units of present-day Cutler-Hammer general pur- 
pose motor control. To give your smaller motors 
the protection their importance dictates, insist on 
Cutler-Hammer Motor Control. Motor manufac- 
turers recommend it. Leading machinery builders 
feature it. Recognized electrical wholesalers every- 
where carry it in stock for your con- 
venience. CUTLER-HAMMER Inc., 
1392 St. Paul Avenue, Milwaukee 
1, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 





